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THE RELATTONSHTP AMONG SEA SURFACE ROUGHNESS VARTATTONS, 
OCEANOGRAPHIC ANALYSES, AND AIRBORNE REMOTE 
SENSING ANALYSES 

By 

George F. Oerf.el* 
and 

Terry L. Wade** 

TNTRODIK^TION 
Background and Purpoae 

Imaging radars are active devices that sense the environment with 
short-wavelength electromagnetic waves. As active sensors, radars provide 
their own illun-inatlon In the microwave region of the electromagnetic spec- 
trum and thus are not affected by diurnal changes In emitted or reflected 
radiation from the Earth's surface. Side-looking radars (SLAR's) utilize 
the Doppler history (change of phase) associated with the motion of the 
aircraft and record loth the phase and the amplltlude of the backscattered 
energy. Synthetic aperture radar (SAR) Is a coherent airborne or spaceborne 
radar that uses the motion of a moderately broad physical antenna beam to 
synthesize a very narrow beam that provides high resolution along track. A 
lack of sufficient "sea truth" data makes It Impossible to completely 
explain large backscatter (Og) differences In SEASAT-SAR data obtained from 
adjacent surface water. Low areas may be produced by calm (lack of 

surface wind) and slick areas, whereas high (o^) may be produced by gravity 
waves and other surface roughness phenomena. Some backscatter differences 
may be caused by ocean fronts that Illustrate both Increased and decreased 
zones of roughness. 

* Associate Professor, Cfepartment of Oceanography, Old Dsmlnlon University, 
Norfolk, Virginia 23508. 

** Assistant Professor, Departrent of Oceanography, Old Cbmlnlon Ihlverslty, 
Norfolk, Virginia 23508. 




The purpose of the October 7-9, 1980 Fronts experiment was to ascertain 
whether the SAK is able to ima,\te Large-scale estuarine an<i oceanic features 
such as fronts and to explain the electromagnetic interaction between SAK 
and the individual surface front features. The oceanographic objective of 
the investigation was to interpret temporal and spatial surface layer phe- 
nomena associated with estuarine fronts in order to gauge the significance 
of frontal features observed in SEASAT and airborne SAK and SLAR imagery. 

The objectives included both the examination of frontal features to resolve 
the causes of the observed patterns in the radar scenes as well as interpre- 
tation of these images to assess the potential importance of SAK and SLAR 
imagery to oceanographers engaged in various disciplines requiring informa- 
t ion on mixing. 

To better understand the study's mission, we must define the signifi- 
cance of fronts and mixing and how they relate to our study area in the 
Chesapeake Bay. Water masses from upper Chesapeake Bay, the York River, the 
James River, and the Atlantic Ocean converge at the entrance to the Bay. 

The mixing of these water masses is inhibited by boundary conditions called 
"fronts." Fronts that are commonly observed in the bay entrance are some- 
times accompanied by visible foam lines, slicks, or "peculiar" capillary 
ripples (fig. 1), but little is known about their stability or temporal and 
spatial distribution. The maintenance of estuarine fronts is closely influ- 
enced by the lateral shear across the frontal interface (ref. 1). Frontal 
type shear between water masses also may result from variations in bathy- 
metry and tidal flow. 

The entrance waters on the north side of the Bay are influenced by 
three channels and three shoals. During specific stages of the tide this 














influence results in the temporary development of frontal boundaries. Con- 
vergent surface currents at fronts are effective in accumulating and com- 
pressing buoyant particulate and dissolved matter (fig. 1). 11te calm areas 
adjacent to fronts are caused by the accumulation and compression of hydro- 
carbons and surface active materials. Garrett (ref. 2) determined that if 
surface active organic materials are compressed (at the sea surface) with a 
force of 0.5 to 1. 0 dyne/cm, they form a "slick" capable of damping capil- 
lary waves. Pressures that have been identified as being capable of com- 
pacting surface active materials include langmuir circulation (refs. 3,4), 
internal waves (ref. 5), wind stress against a barrier (ref. 6), the dis- 
charge of a river into the sea (refs. 7-10), and thermo-hallne gradients 
(refs. 11-13). 


Location and Oceanographic Sampling Scheme 
The experiment was conducted at the entrance to the Chesapeake Bay 
where fronts were observed to occur on a somewhat regular basis. Two inter- 
active elements of the experiment Involved airborne measurements and oceano- 
graphic measurements. The airborne effort consisted of data collection by 
synthetic aperture radar (SAR) housed in U. S. Marine F-4 aircraft and real 
aperture SLAR in U. S. Army Mohawk aircraft. Four flight lines for the Octo- 
ber mission at the Chesapeake Bay entrance are shown in figure 2. Tlie NASA/ 
Wallops aircraft P-3 was a multl-lnstruraental vehicle that flew repetitive 
flights across five transect lines in the Bay entrance area (fig. 3). A 
total of 89 transects were flovm during the October 7-9, 1980 Fronts exper- 
iment. A variety of sensors were used to evaluate surface roughness and 
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Figure 2. SAR flight lines. 




color as well as temperature and salinity. Instruments housed on the NASA/ 
Wallops P'3 aircraft included: 

1. a Doppler scatterometer, 

2. a 13.9'GHz scatterometer, 

3. an Lrband radiometer, 

4. airborne oceanographic lidar (AOL), 

5. surface contour radar (SCR), 

6. a PRT-5, 

7. both vertical and sid^ looking video cameras. 

The involvement of the Department of Oceanography at Old Dominion Uni- 
versity included: 

1. experimental design, 

2. oceanographic data collection, 

3. analyses of oceanographic data, 

4. editing of 33-mm and video data, and 

5. registration of visually observed fronts. 

The oceanographic data collection involved aspects of chemical, physical, 
and geological oceanography. 

• Cross- frontal surveys (coincident with data collection flights) were 
made of water column characteristics that have a potential impact on surface 
roughness. Of particular interest was the relationship between suspended 
solids and surface active materials and hydrocarbons. Samples collected 
along the transects were analyzed for: 

1. total suspended matter (TSM) , 

2. total suspended organics (TSO), 
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3. total auapended inorganics (TSl), 

4. particle shape and surface area (PSSA), 

5. particle size distributions (PSD), 

6. dissolved hydrocarbons (DH^ , 

7. absorbed hydrocarbons iAH), 

8. particulate organic carbon (POC), 

9. dissolved organic carbon (DOC), 

10. total organic carbon (TOC), 

11. chlorophyl 1- a, 

12. surface tension, 

13. temperature, 

14. salinity, and 

15. horizontal current. 

Frontal shear and convergence flow were obtained by tracking neutrally 
buoyant drifters with both a Loran-C equipped boat and a camera-equipped 
helicopter. The sampling scheme provided registration for the airborne 
experiments and samples were taken to analyze the chemical and physical 
parameters that may influence water surface roughness at water mass boun- 
daries. Sampling was conducted during a four-hour interval each day, which 
bracketed the period of maximum ebb velocity and outwelling of Chesapeake 
Bay water. During the three-day experiment the R/V Linwood Holton and two 
support boats analyzed six different fronts in the entrance to the 
Chesapeake Bay. The R/V Linwood Holton collected data 30 to 50 m to the 
left and right of each front. Eight oceanographic measurements were made at 
depths throughout the water column, and water samples were taken to conduct 
an additional eight or nine different analyses on each sample. One of the 


support boats t'oilowcd a similar sampling pattern with the addition ot 
samples taken at the frontal boundaxy. However, only surface microlayer 
samples were collected. The second support boat worked with a helicopter to 
make convergence and shear measurements at frontal boundaries. The boat 
released a line of cards across the front and the helicopter recorded their 
position and relative spacing by Lora; C and photography, respectively. The 
magnitudes of convergent flow and shear across fronts were measured to de- 
termine the relative strengths of fronts. Surface microlayer samples were 
of particular importance for estimating increases in the concentration of 
surface active materials. Surface tension, which is decreased by an in- 
crease of the surface active fraction of total organic carbon (TUC), wr- 
determined beca' je of its relationship to slick formation and wave damp- 
ening. 

Measurement of total organic carbon ITUC) and surface tension lowering 
in selected frontal zones indicates that surface active organic materials 
are present at the air-sea interface. Also, general increases of TUC and 
surface tension lowering closer to the frontal interface indicate that com- 
pressional forces associated with frontal systems are concentrating surface 
active organic materials and that slicks are sometimes formed. The presence 
of slicks caused by hydrocarbons and surface active materials affects the 
surface wave field, which may also influence radar backscatter (ref. 14). 
Although a variety of surface phenomena and combinations of surface phenom- 
ena are often described as fronts, prominent frontal boundaries generally 
have foamlines and increased roughness caused by capillary ripples. Less 
prominent frontal boundaries had linear zones of "slick” water surface. The 
mere presence of a slick, color, or turbidity change does not always indi- 
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rate Che presen<'e of a crue dynamical fronc (i>e., waCer oiaas boundaries 
1 .uacracing shear and ronvergenre)* 

Tn all, 2,000 analyses were (*ondu<*Ced to <*hararcerlze Che special and 
cemporal variabilicies asso^iaced wich wacer mass boundaries. 

Suspended solids were fllrered onboard ship ImmedlaCely following 
sample rolleoclon using Gelman cype A/E glass fiber fllcers chac had been 
prewashed, pre-igniced and preweighed. Filcers were weighed on a Meccler 
balance co an accuracy of 0.1 mg. Microscopic analysis of each filcer was 
performed Co decermine Che absence or relacive abundance of each of Che 25 
mosc prominenc parcide cypeu. ConcenCraCions of TSO and TST were deCer- 
mined by weighc loss afCer ignicion of Che filCers for 2 hr ac 400° C. 

Parcide size analysis was done wichin 24 hr of colleccion using a 
Model TA TT CoulCer Councer. Each sample was analyzed for 130 s using a 400 
urn apercure Cube chat provided a size range of 5 Co 200 pm. Each analysis 
produced a size disCribucion hisCogram, a total count of particles, and a 
percent volume of Che total population for each of 16 different size 
classes. 

Chlorophyll-a samples were filtered onboard ship and then wrapped in 
foil and stored at -5° C. Samples obtained for TOC determination were also 
stored at -5° C until analysis could be completed. 

An Endeco current meter was used to obtain current speed and direction, 
temperature, and salinity measurements at each station. 

The ODU-1 collected microlayer and subsurface water samples from sta- 
tions located on either side of each front. Microlayer samples were taken 
using a 16-mesh stainless steel screen developed by Garrett (ref. 15) which 
effectively samples the top 150 to 300 pm of the sea surface. Subsurface 


■amplas ware t>«k*n by Imarilng a 500 ml Erlenmeyer flask approximataly 
20 cm balow r.ha surfara* 

Surfara t-anaion was maasurad by tha spraadlng drop r.a<*hnlqua (raf. 16)> 
Slngla drops of oil (of dacraasing surfara tanslon) wars ralaasad onco cha 
H^O surfara until the drop Just spread against the In situ film presaure* 

Measurereants of ronvergenre and shear In the frontal region were arrom- 
pllshed by releasing numbered drifter cards from the Osprey and tracking the 
position of the cards In both a relative and absolute manner^ Tracking was 
made with loran C and photography from a hovering helicopter. Surface 
bucket samples were taken when the drifter cards were retrieved* Water 
samples from the ODU-I and Osprey were returned to the Holton for analysis. 

DATA DESCRIPTION 

In all, 12 features with frontal characteristics were observed In the 
northern part of the Chesapeake Bay entrance (fig. 4). 

Salinity gradients across boundaries ranged from 0 ®/oo per 50 m to 4. 0 
°/oo per 50 m. Data from six different frontal boundaries were analyzed; 
however, only one front generally Illustrated a high salinity gradient with 
partially stratified water south of the boundary and mixed water north of 
the boundary. Other fronts that had weak salinity gradients had a wide 
range of *-urbldlty giadlents, surface tension depression, and convergence 
ara shear characteristics. Hiese fronts appeared to be spatially and temp- 
orally controlled by bathymetry and tidal currents, respectively. During 
the study period, the salinity fr nt was generally associated with the Nine- 
Foot Shoal South (NFSS) front. However, during other periods of the year It 
was observed farther to the south. Bathymetrlcally controlled fronts gener- 
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ally evol.. i at the margins of rhannels or shoals during the maximum speeds 
of the ebbing Mde. Since the tidal wave at the entrance to the Chesapeake 
Bay la a progressive wave, the maximum speeds approximately corresponded to 
the periods of high and low water, and bathymetrlcally controlled fronts 
generally only occurred within several hours of high or low water, ITte 
stability or strength of a frontal boundary was estimated by the magnitude 
of the shear across to boundary and the magnitude of convergent flow. 

Fronts with strong dynamic boundaries had Illustrated narrow be .ids of rough 
water, whereas weak fronts had only foam or slick zones. Some of these 
surflcial phenomena were not associated with true dynamical fronts (l.e. , 
water mass boundaries Illustrating shear and convergence) ; however, the dis- 
tinction between fronts and "false” fronts may be an Important result of 
this experiment. 

Table 1 Is a matrix of surface characteristics associated with fronts 
of varying Intensity. Note that turbidity dif feren'^es, which are often used 
as an Indication of coastal and oceanic fronts, are not valid for identi- 
fying the salinity front (NFSS-281) or strong dynamic fronts. 

Convergent currents are particularly Important in this experiment 
because they may collect hydrocarbons and surface active organic complexes. 
These materials produce decreases In the surface tension that may dampen 
capillary waves or even produce slick areas. Since these roughness charac- 
teristics relate to the presence and strength of fronts, then measurements 
of roughness gradients may be a useful way of dlstlngulshlitg dynamic fronts 
from nondynamic turbidity gradients. On October 7, 1981, the Nine-Foot 
Shoals South front and Inner Middle Grounds Shoals front had strong conver- 
gent currents (25-42 cm/s), well developed slick zones, and significant 
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values for surfa«*e tension depression between the bordering water masses and 
the frontal zone. On October 8, 1980, the Nine-Foot Shoals South front had 
moderate convergent currents (17 cm/s), modest surface pressure lowering, no 
apparent slick zone, but a well-developed zone of "chattering" ripples. 

Turbidity gradients associated with fronts were generally dependent on 
the resuspension of material from shoal areas rather than form a "buoyant" 
plume of Bay water outwelllng Into shelf water. Since turbidity Is depend- 
ent to a large extent on a nonconservative quality of water (l.e., suspended 
particulate material), a local source Is required to produce a cross-frontal 
gradient. Six of the nine f' onts analyzed during the mission had a suffi- 
cient source of suspended particulate material to produce a turbidity grad- 
ient. Two and possibly three of these fronts were actuiilly "false" fronts; 
that Is, they did not have shear and convergent characteristics of a dynamic 


front. 


Table !• Surface Characterlatlrs of B«y entrance fronts. 
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The Appendixes to this report represent all oceanographic data 
collected during the three-day Fronts mission, plus all edited notes of the 
35-mm and c losed- c ircuit television data from the flight lines of the 
Wallops P-3 aircraft. 


APPENDIX A 

OCEANOGRAPHIC DATA COLLECTED DURING 
THE FRONTS MISSION 


This appendix contains the geophysical, physical, and chemical data 
collected by the R/V Linwood Holton and the support boats ODU- 1 and Osprey . 


Chesapeake 
Channel North 

10-07-80 

LATlTUtiE 

HLW 1410 
LONGITUDE 

TIME 

SALINITY 

oo 

TEMP 

(°c) 

Holton 

L-S 

37° 01.98' 

76° 03.22' 

1055 

29.5 

19.5 


L-1 




29.5 

19.5 


L—3 




29.9 

19.4 


L-B 




30.6 

19.3 

ODO-1 

L 

- 

- 

1046 

- 

- 

Osprey 

1*3 

37° 01.83' 

76° 03.41' 

1122 

- 

- 


L2 

37° 01.83' 

76° 03.41' 


- 

- 


I-l 

- 

- 


~ 

~ 

Holton 

R-S 

37° 01.87' 

76° 03.12' 

1142 

30.9 

20.0 


H-1 




30.9 

20.0 


R-3 




30.9 

19.7 


R-B 




30.9 

19.5 

(»0-l 

R 

- 

- 

1057 

- 

- 

Osprey 

«3 

37° 02.06* 

76° 03.36' 

1118 

- 

- 



37° 02.03' 

76° 03.46' 


- 

- 


Ri 

37° 02.06' 

76° 03.52* 




* On 

this and 

the tables 

which follow. 

L = 

left, R 

= right 


or number Is a depth indicator — S — surface, B bottom. 


TSM 

(ng/t) 

TSI 

(ng/£) 

TSO 

(ng/t) 

PERCENT 

ORGANICS 

PRIMARY 
SIZE MODE 
(M) 

SECONDARY 
SIZE HOIK 



TOTAL 

COOMT 

5.8 

4.8 

1.0 

16.9 

20-25 


29.2 

6.0 

_ 

- 

- 

20-25 

8-10 

38.9 

10.4 

8.6 

1.8 

17.5 

20-25 

8-10 

37.8 

15.7 

14.2 

1.5 

9.6 

20-25 

8-10 

28.3 

5.5 

4.2 

1.3 

23.6 

20-25 

8-10 

32.0 

3.4 

2.3 

1.1 

32.4 

20-25 

64-80 

21.2 

2.6 

1.6 

1.0 

38.5 

50-64 

20-25 

24.2 

3.0 

1.9 

1.1 

36.7 

20-25 

8-10 

».l 

6.0 

4.3 

1.2 

20.0 

20-25 

64-80“ 

21.1 

6.9 

5.9 

1.0 

14.5 

20-25 

8-l0* 

30.2 

9.7 

8.5 

1.2 

12.4 

20-25 

8-10 

23.7 

11. 1 

10.0 

1.2 

10.7 

8-10 

20 - 2 : 

41.9 

7.6 

4.8 

2.8 

36.8 

20-25 

8-10 

36.2 

4.5 

3.5 

1.0 

22.2 

20-25 

8-10** 

32.4 

9.0 

7.9 

1.1 

12.1 

20-25 

f 

34.7 

8.2 

5.6 

2.6 

31.1 

20-25 

8-10 

32.5 


and the second letter 
1, 2, 3 = 1, 2, or 3 m. 
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Chesapeake 


Channel North 

TOC 

- <r»g/i) 

Chi a 



Phaeo- piq 
(nq/n^) 

Surface Tension 

Ujwering Percent 

(dynes /c») Transmittance 

Alhedo 

(■'*) 

Kd 

Ku 

cS 

Ni*Kd 

(■*^1 

Current 

Speed 

Current 

Hoi tor. 

I/-S 

3.9 

11.6 

2.0 

66 

4.1 

.17 

.34 

i. / -■ 

.17 

10.3 

uirecti^n 

137 


L-l 

2.9 

4.3 

1.7 






10.3 

137 


L-3 

4.1 

2.9 

1.0 






20.6 

315 


L-B 

3.0 

3. 3 

1.1 






25.7 

325 

ODU-1 

L-nl 

6.1 

3.8 

3.4 

6-12 








I/-SS 

- 

4.8 

1.5 








Osprey 

1*3 


4.1 

3.0 











3.6 

0.8 









*■1 


4.6 

1.1 








Holton 

R-S 

- 

2.8 

2.1 

76 

2.8 

.22 

.29 

.07 

15.4 

322 


R-1 

3.8 

4.0 

1.6 






15.4 

322 


H-3 

3.9 

4.6 

0.9 






20.6 

345 


R-B 

3.7 

3.1 

1.1 






18.0 

33^ 

ODO-1 

R-ml 

4.2 

3.2 

1.5 

6-12 








-ss 

- 

3.7 

0.2 








Osprey 

R3 


1.5 

4.0 









«2 


5.8 

2.3 









•*1 


4.1 

1.3 
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Nine Foot 
Shoal South 

LATITUDE 

LONGITUDE 

TII« 

SALINITV 

TEMP 

(°C) 

TSM 

(ng/M 

TSI 

(atg/t) 

TSO 

(■q/t) 

PERCENT 

ORGANICS 

PRINRRY 
SIZE NODE 
(U) 

SF.CXIinM(T 
SIZE MODE 

<M> 

TOTAl. 
CXtONTX lo' 

Holton 

L-S 

37° 03.68’ 

76° 00.27’ 

1310 

31.3 

19.5 

13.8 

12.2 

1.6 

11.6 



37.2 


1/-1 




31.3 

19.5 

20.2 

18.0 

1.9 

9.4 

8-10 

25-32 

26.3 


I/-3 




31.7 

19.4 

29.2 

25.8 

3.3 

11.4 

8-10 

25-32 

43.3 


I/-B 




31.7 

19.3 

58.6 

53.4 

5.8 

9.0 

8-10 


45.7 

000-1 

L 

- 

- 

1250 

- 

- 

11.2 

8.7 

2.4 

21.6 

8-10 


36.4 

Osprey 


37° 03.70’ 

76° 00.86’ 

1249 


_ 

17.5 

16.1 

1.4 

8.0 

8-10 


23.0 



37° 03.74’ 

76° 00.91’ 


- 

- 

10.6 

9.0 

1.6 

15.1 

16-20 

8-10 

34.6 


^1 

37° 03.75’ 

76° 00.96’ 


- 

- 

4.6 

3.8 

0.8 

17.4 

20-25 

8-10 

30.3 

Holton 

R-S 

37° 03.60’ 

76° 00.53’ 

1254 

27.7 

19.7 

4.1 

3.1 

1.0 

24.6 

20-25 

S-IO** 

20.5 


R-1 




27.7 

19.7 

4.6 

3.1 

1.5 

33.3 

20-25 

8-l(^ 

27.1 


R-3 




30.2 

19.5 

32.1 

29.2 

2.9 

9.0 

8-10 

20-25 

34.0 


R-B 




30.7 

19.4 

48.4 

44.3 

4.1 

8.5 

- 

- 

- 

OOU-1 

R 

- 

- 

1300 

- 

- 

3.1 

2.1 

1.0 

32.0 

20-25 

O-IO** 

11.6 

Osprey 

«3 

37° 03.52’ 

76° 00.60’ 

1256 

_ 


4.7 

3.7 

1.0 

21.3 

20-25 

8-10 

27.7 


Rj 

37° 03.48’ 

76° 00.36’ 


- 

- 

3.5 

2.6 

0.9 

25.7 

20-25 

8-10 

24.4 


"l 

37° 03.57’ 

76° 00.66’ 


- 

- 

7.1 

6.1 

1.0 

14.1 

- 

- 

- 


ro 




K3 


lJ-07-80 MLW 1410 


Nine Foot 

Shoal South 


Surface Tension 




TOC 

(m/t-) 

Chi a 

(mj/mh 

Phaeo'piq 

(»»j/»|3) 

Lowering 

(dynes/cia) 

Holton 

L-S 

5.8 

7.7 

2.8 



L-1 

3.6 

8.5 

3.0 



L-3 

5.0 

7.7 

3.7 



L-B 

9.9 

8.2 

4.8 


ODO-1 

L-b1 

5.4 

7.6 

<0.1 

6 


-ss 

1.5 

6.8 

1.6 


Osprey 

^3 


6.5 

2.2 



h 


7.4 

4.1 



h 


5.2 

1.8 


ODO-1 

ON-ml 

5.4 

7.6 

6.4 

19-22 


-ss 

2.0 

4.1 

1.7 


Holton 

R-S 

7.0 

4.2 

1.5 



R-1 

- 

4.7 

1.3 



R-3 

3.2 

5.5 

3.1 



R-B 

9.5 

7.1 

3.0 


ODO-1 

R-b1 

4.5 

8.5 

4.6 

3-6 


-ss 

2.7 

5.0 

2.2 




Osprey 

«2 


3.8 
4.0 

5.8 


1.5 

2.3 

1.7 


76 


2.8 


.40 


.39 


01 


43.7 

43.7 

33.4 

33.4 


217 

217 

135 

150 


: j 


1.01 

.17 

74.5 

160 



74.5 

160 



46.3 

120 



36.0 

135 


Inner Hiddle 
Ground Shoal 


Osprey 


MLH 1410 


lATITODE U)NGrrUDE 


37 04.23’ 75 59.07’ 


SALINITY 

oo 


37° 04.09' 76° 00.36* 
37° 04.09' 76° 00.40’ 
37° 04.18' 76° 00.42' 

37° 04.13’ 75° 59.83' 


TSO PEPCEIT’ 
(■g/t) ORGANICS 


ODO-1 

R 


- 


- 

1435 

- 

- 

Osprey 

»3 

0 ( 

03.78' 

76° 

00.17' 

1436 




R2 

37” 

03.88' 

76° 

00.18' 





Rl 

37° 

03.93’ 

76° 

00.24' 

- 


. 


PRIHARY 
SIZE KOE 


SECOHMItr 
SIZE NOOe 


8-10 



20-25 

24.8 

40-50 

80-100 

32.1 

8-10 


32.8 

20-25 

8-10 

39.4 

20-25 

8-10 

34.1 

20-25 

8-10 

32.0 

20-25 

8-10 

38.0 

20-25 

8-10 

38.3 

20-25 

8-10 

27.6 

20-25 

8-10 

30.0 

20-25 

8-10 

23. 8 

20-25 

8-10 

35.5 


COUMT X 10 





K) 


10-07-80 


HLW 1410 


Inner Middle 
Ground Shoal 



Holton 


OOU-1 


Osprey 


C»u-1 


Holton 


OOU-1 


(■ 


Current 

Speed 


Current 


L-S 

4.8 

7.4 

leO 


49 







L-l 

L-3 

4.8 

1.2 

5.5 

7.4 

2.R 
1 R 


7.0 

.40 

.42 

.02 

69.4 

245 

L-B 

4.2 

7.4 

3.3 







69.4 

245 










41.2 

180 

h~ml 

-ss 

5.0 

3.9 

4.2 

5.5 

1.6 

1.0 

6-12 






41.2 

175 

1-3 

Lj 


6.8 

6.1 

1.9 

2.6 









*•1 


3.7 

1.5 









ON-ml 

-ss 

12.4 

15.1 

5.8 

O.G 

4.9 

4.9 

12-16 








R-S 

9.9 

4.4 

1 9 









R-1 

R-3 

8.8 

6.1 

4.6 

1.8 

5.8 

2.6 


72 

3.2 

.24 

.49 

.25 

69.4 

220 

H-B 

11.1 

9.3 







69. a 

220 











61.7 

155 

R-ml 

-ss 

13.0 

3.8 

3.5 

1.9 

1.6 

1-3 






20.6 

150 

«3 

«2 

«1 


5.0 

6.2 

3.7 

2.2 

2.2 

1.5 










Osprey 


10-07-B0 


MLH 1410 


Chesapeake 

Channel North 
lATITUDE 


Holton 

L-S 

37° 02.02' 


L-1 



L-3 



L-B 


OWJ-1 

L 

- 

Osprey 

1-3 

37° 01.65' 


L2 

37° 01.73' 


Ll 

37° 01.75' 

Holton 

B-S 

37° 01.97' 


»i-l 



R-3 



R-B 


000-1 

R 

- 

Osprey 

«3 

37° 01.83' 


•*2 

37° 01.79' 


"l 

37° 01.85' 


SALINITY 


LCNT.ITUDE 

TIIC 

o/oo 

76° 03.00' 

1600 

25.2 



25.2 



28.4 



28.8 

- 

1555 

- 

76° 03.36' 

1556 


76 03.45' 



76° 03.49' 


- 

76° 03.20' 

1537 

25.2 



25.2 



26.2 



29.8 

- 

1537 

- 

76° 03.56' 

1549 


76° 03.61 



7r° 03.61' 


_ 


! 

i 


TEMP 

(°C) 

20.0 

20.0 

19.5 

19.5 


20.0 

20.0 

20.0 

19.7 


hJ 

Ui 


TSH 

<■9/1) 

TSI 

im/t) 

TSO 

(■9/t) 

PERCENT 

ORGANICS 

PRINIUrr 
SIZE NODE 
(H) 

SECXMDMT 
SIZE NODE 
il» 

Tono, 

coufr 

4.2 

3.0 

1.2 

28.6 

25-32 

8-10 

26.6 

30. 3 

25.2 

5.1 

17.0 

20-25 

8-10 

31.7 

8.8 

7.3 

1.5 

17.5 




9.0 

7.5 

1.5 

16.9 

20-25 

8-10 

41.4 

3.0 

2.2 

0.8 

27.6 

20-25 

e-io^* 

28.1 

3.4 

2.4 

1.0 

29.0 

20-25 

8- 10 

29,9 

3 ' 

2.1 

l.l 

35.5 

20-25 

8-10*> 

29.4 

3.1 

2.0 

1.1 

35.5 

20-25 

8-10*> 

28.3 

2.4 

1.3 

1.1 

45.8 

20-25 

8-10*> 

26.2 

4.0 

2.6 

1.4 

35.0 

20-25 

8-10 

29.3 

4. / 

3.2 

1.5 

31.0 

20-25 

8-10 

31.0 

10. 1 

8.9 

1.2 

11.8 

- 

- 


3.0 

1.9 

l.l 

35.7 

20-25 

8-10** 

25.4 

2.2 

0.9 

1.3 

60.0 




2.7 

1.6 

1.1 

40.0 

20-25 

8-10** 

26.4 

3.(> 

1.6 

2.0 

55.6 

20-25 

8-10*> 

27.1 



Chesapeake 


Surface Tension 


t 

channel North 

TOC 

twa/t) 

Chi a 

(■oV) 

M>aeo-piq 

1 

Holton 

I^S 

6.3 

7.1 

2.5 

1 


L-1 

3.8 

6.1 

1.7 

1 


h-3 

0.7 

6.1 

1.8 

1 


L-B 

0.6 

3.4 

11.4 

} 

OOU-1 

L-ml 

13.1 

7.7 

3.2 



-ss 

- 

7.7 

1.5 


Osprey 



6.5 

1.1 



1*2 


5.6 

1.7 

r 




6.8 

1.0 

1 

QTO-1 

ON-ml 

- 

- 

- 

1 


-BS 

— 

- 

■ 

J 

Holton 

R-S 

10.4 

5.5 

1.8 

i 


R-1 

- 

8.9 

2.1 

ii 


R-3 

2.2 

8.5 

1.9 

i 


R-B 

1.7 

6.2 

1.5 

' V- 

ODO-1 

R-al 

5.9 

6. 3 

2.4 

k 


-8S 

3.3 

5.2 

1.6 

j 

Osprey 

«3 


5.2 

1.3 



>'2 


7.0 

O.B 



«1 


5.2 

1.3 


Uowerinq 

(dyncs/c«) 


3-C 


12-16 


Percent 

Transeittance 


-I 


74 


Mbedo 
(■ (■ 


<■ 1 - 


Speed 


3.0 .17 .43 .26 64. 

64. 

38. 

23. 


73 3.2 .20 .i8 .38 74. 

74. 

59 . 

12 . 









Middle 

Shoal 

10-08-80 MLW 1449 

Ground 

South TOC Chi a 

Phaeo-piq 

(m/mh 

Surface Tension 

Lowerlnq 

(dynes/cm) 

I*ercent 
Transai ttance 

Albedo 

Kd 

(.-S 

Ku 

<■**) 

Ku-^ 

•■**1 

Current 

Speed 

(ca/sec) 

Holton 

L-S 

1.3 

4.6 

1.7 


76 



2.8 

.26 

.-9 

.13 

30.8 


L-1 

2.6 

6.8 

0.8 







30.8 


I/-3 

5.6 

7.7 

2.0 







25.7 


L-B 

0.5 

6.8 

1.5 







28.3 

ODO-1 

L-ml 

3.9 

4.3 

4.8 

3-6 








-S3 

5.2 

6.1 

0.9 








Osprey 

L 


7.9 

2.5 








ODO-1 

ON- ml 

2.3 

6.5 

3.7 

1-3 








-ss 

2.2 

3.4 

6.5 








Holton 

R-S 

0.6 

4. 3 

3.0 


83 

1.9 

.20 

.34 

.14 

30.8 


K-1 

1.8 

4.0 

1.8 







30.8 


R-3 

3.5 

6.5 

2.1 







30.8 


R-B 

0.2 

- 

- 







30.8 

ODU-1 

R-ml 

3.3 

6.5 

1.9 

3-6 








-ss 

2.0 

4.9 

1.1 








Osprey 

R 


5.8 

2.3 









Current 

Direction 


030 

030 

085 

095 


350 

350 

355 

355 


10-08-00 KUW IAA9 


Hine Foot 
Shoal South 

LATITtTO 

LOHGITtJDE 

Tim 

SXLIMITY 

TETtP 

n 

( C) 

TS« 

(mq/l) 

TSI 

(•3/1) 

TSO 

(-9A) 

PEPCEMT 

08GAHICS 

PPIHAPY 
SIZE I'lODE 
(U) 

SECXMMinr 
SI2X HOOe 

(u) 

TOTAL 

COUMT 

Holton 

O-S 

37° 03.92' 

76° 00.28' 

1258 

30.9 

19.3 

15.0 

14.3 

1.7 

10.3 

10-12 


37.3 


1^1 




30.9 

19.3 

19.6 

18.3 

1.3 

6.6 

8-10 


42.8 


L-3 




30.9 

19.2 

32.9 

30.5 

2.4 

7.2 

8-10 


39.5 


L-B 




31.3 

19.2 

39.6 

35.8 

3.8 

9.5 

8-10 


44.8 

000-1 

L 

- 

- 

1305 

- 

- 

18.1 

16.4 

1.7 

9./ 

8-10 


22.6 

Osprey 

L 

37° 03.83' 

76° 00.56' 

1320 

- 

- 

28.1 

25.1 

3.0 

11.0 

8-10 


36.1 

CW-1 

ON 

- 

- 

1310 

- 

- 

24.2 

22.5 

1.7 

7.1 

8-10 


34.7 

Osprey 

OH 

37° 03. 8f 

76° 00.13' 

1317 

- 

- 

25.9 

23.0 

2.9 

11.0 

10-12 


39.8 

Holton 

B-S 

37° 03.67' 

76° 00.13' 

1313 

29.5 

19.4 

7.9 

6.7 

1.2 

15.8 

20-25 

t ii. 

24.7 


R-1 




29.5 

19.4 

8.8 

7.5 

1.3 

15.1 

20-25 

8-10 

28.9 


R-3 




30.6 

19.2 

22.7 

20.2 

2.5 

11.2 

8-10 


33.2 


R-B 




30.9 

19.2 

34.3 

31.4 

2.9 

8.4 

8-10 


40.0 

000-1 

R 

- 

- 

1319 

- 

- 

6.2 

5.2 

1.0 

16.0 

20-25 

8-10 

22.9 

Osprey 

«2 

37° 03.77' 

76° 00.46' 

1322 

_ 

_ 

14.4 

12.6 

1.8 

12.4 

10-12 


22.3 


K3 

VC 


10-08-80 

Nine Foot 
Shoal South 

TOC 

MIX 1449 

0)1 a 



Phaeo-pig 

Surface Tension 
Lowering 
(dynes/ca) 

Percent 

TransBittance 

Albedo 

.B-S 

Kd 

(B-S 

Ky 

(b'^I 

<•" J 

Current 

Speed 

(ca/sec) 

Current 

Holton 

I/-S 

6.8 

9.1 

] . 9 





— . ^.1 I. . - 

I ” 1 


WAcecvAOCi 


L-1 

2.9 

8.3 

2.7 


51 

6,6 

.38 

.74 

.36 

«3.7 

060 


L-3 

3.2 

6.5 

2,7 







43.7 

060 


L-B 

1.2 

12.0 

3.0 







36.6 

045 












30.8 

055 

ODU-1 

L-ml 

8.7 

10.9 

1.3 

1-3 









-ss 

2.0 

2.0 

13.7 









Osprey 

Ll 


9.8 

1.8 









OOU-1 

ON-ml 

- 

6.5 

1.9 

3-6 









-ss 

- 

9.0 

3.1 









Osprey 

ON 


8.9 

2.1 









Holton 

R-S 

6.0 

5.8 

2 . 1 










R-1 


4.6 

3.5 


71 

3.4 

.23 

.45 

.22 

51.4 

035 


R-3 

0.5 

8.6 

0.8 







51.4 

035 


R-B 

1.6 

9.5 

3. 5 







48.8 

095 












38.6 

155 

ODU-1 

R-nl 

2.7 

7.1 

1.0 

1-3 









-ss 

3.3 

10.0 

''0.1 










Osprey B, 



I 


I 


4 


Hine Foot 10-08-80 HLK 1449 

Shoal South 


SALINiry TEMP 

LATITUDE LOHCmiDE TI* °^oo (°C) 


Holton 

L-S 

37° 

03.57' 

75° 

59.83' 

1402 

30.2 

19.3 


L-1 






30.2 

19.3 


L-3 






30.6 

19.2 


I/-B 






30.6 

19.2 

ODO-1 

L 


- 


- 

1412 

- 

- 

Oaprey 

^2 

37° 

03.55' 

76° 

00.04' 

1343 

- 

- 

Osprey 

OH 

37° 

03.61' 

76° 

00.12' 

1341 

- 

- 

ODO-1 

OH 


- 


- 

1400 

- 

- 

Holton 

R-S 

37° 

03.58' 

75° 

59.85' 

1343 

29.5 

19.4 


R-1 






29.5 

19.4 


R-3 






30.2 

19.3 


R-B 






30.6 

19.2 

000-1 

R 


- 


- 

1353 

- 

- 

Osprey 

•*1 

37° 

03.63' 

76° 

00.08' 

1339 

- 

- 

Osprey 

^3 

37° 

03.47' 

75° 

59.96' 

1403 


_ 


^2 

37° 

03.41' 

76° 

00.06' 

1405 

- 

- 


^1 

37° 

03.53' 

76° 

00.11' 

1401 

- 

- 


‘'l 

37° 

03.43' 

75° 

59.94' 

1407 

_ 

- 



37° 

03.39' 

75° 

59.76' 

1409 

- 

- 


•*3 

37° 

03.34' 

75° 

59.61' 

1411 

- 

- 




PP INAPT SECONDART 

TSN TSI TSO PERCEMT SIZE NODE SIZE NODE TOTAL 
(■g/t) <Ng/t-) (1/1) OPGAMICS (U) Oj) COWIT « 10 


8.6 

7.4 

1.2 

13.6 

20-25 


13.9 ' 

9.7 

8.3 

1.4 

14.1 

20-25 

8-10 

14.5 

19.3 

17.4 

1.9 

9.6 

8-10 

16-20 

22.3 

66.5 

60.8 

5.7 

8.6 

8-10 


28.7 

14.9 

12.0 

2.9 

19.5 

8-10 


20.0 

18.0 

16.8 

1.2 

6.7 

10-12 


27.6 

18.4 

16.6 

..8 

10.0 

8-10 


29.2 

12.8 

11.5 

1.3 

10.2 

8-10 

16-20 

19.0 

5.8 

4.5 

1.3 

22.8 

20-25 

8-10 

20.2 

9.4 

7 7 

1.7 

18.2 

20-25 

8-10 

14.2 

20.3 

.8.2 

2.1 

10.1 

8-10 


42.5 

32.6 

23.8 

2.8 

8.4 

20-25 

8-10*= 


5.1 

4.0 

1.1 

21.6 

20-25 

8-10 

11.9 

13.8 

12.1 

1.7 

12.6 

8-10 


29.8 

15.4 

13.4 

2.0 

12.8 

10-12 


20.9 

15.7 

13.8 

1.9 

12.0 

10-12 


25.6 

12.5 

IJ .1 

1.4 

11.0 

10-12 


23.6 

8.0 

6.7 

1.3 

15.7 

10-12 


32.2 

7.8 

6.8 

1.0 

13.2 

20-25 

8-10 

21.0 

7.6 

6.2 

1.4 

18.8 

10-12 


33 9 





10-08-80 


MLW 1449 


Nine Foot 
Shoal South 

TOC 

(p»q/i) 

Chl a 
(■q/B^) 

Phaeo-pig 

(rvj/m-) 

r3'jrfar#» T^t'psion 
Lowering 
(dyries/ria) 

Percent 

Transmittance 

A Ibedo 

(m’S 

(b'S 

(b‘\ 

(b'5 

Current 

Speed 

(cB/sec) 

Current 

Direction 

Holton 

I/-S 


8.0 

2.2 


€9 

3.7 

.24 

.54 

.30 

64.3 

100 


I/-1 

- 

7.8 

2.0 







64.3 

inn 


L-3 

- 

7.3 

2.1 







51.4 

120 


L-B 

e .8 

8.9 

3.6 







36.0 

125 

000-1 


- 

8.0 

1.4 

1-3 









-SB 

- 

9.0 

2.1 









Osprey 



6.8 

2.4 










ON 


7.1 

2.6 









ODO-1 

0N-b1 

- 

8.6 

0.9 

3-6 









-ss 

1.9 

8. 1 

2.8 









Holton 

B-S 

2.4 

5.5 

2.6 


70 

3.6 

.31 

.64 

.33 

59.1 

075 


B-1 

- 

5.8 

3.0 







59.1 

075 


B-3 

5.0 

7.6 

< 0.1 







56-5 

090 


B-B 

- 

8.8 

1.7 







46.3 

120 

000-1 

B-b1 

3.2 

5.2 

3.1 

1-3 









-S3 

2.0 

6.1 

1.2 









Osprey 

«1 


8.0 

1.7 









Osprey 

^3 


7.1 

2.6 










^2 


5.6 

2.2 












8.5 

2.0 










’^3 


4.6 

6.4 










«2 


- 

- 










’’■1 


7.6 

0.5 
























Inner Middle 10-08-80 hlW 1449 



Ground Shoal 










SW.IHITY 

TEW 



LATITODE 

LOHGITODE 

Tim. 

^^00 

(°C) 

Holton 

L-S 

lf-1 

37° 04.18’ 

75° 59.68’ 

1520 

29.5 

19.3 


I>3 




29.5 

19.3 


L'B 




23. S 

19.2 





29.9 

19.2 

000-1 

L 

- 

- 

1523 

- 

_ 

Osprey 

L 

37° 03.83* 

75° 59.86’ 

1519 


. 

Osprey 

OH, 







1 

37 03.93' 

76° 00.06’ 

1516 




ON^ 

37 ° 03.88’ 

76° 00.10’ 

1517 

- 

_ 

000-1 

ON 

- 

- 

1510 

_ 


Holton 

R-S 

R-1 

37° 04.07’ 

75° 59.67’ 

1502 

28.8 

19.4 


R-3 




28.8 

19.4 


R-B 




29.5 

19.3 





29.9 

19.3 




TSM 


TSI 

JjS/lL 


TSO 

(■9/t) 


PERCEWr 

OBGAHICS 


PPIMARY 
SIZE MODE 
(U) 


SECXMMJtr 
SIZE MODE 
(Vi 


TOTAL 

cxwwr 


X 10 


18.0 

20.0 

29.4 

25.9 

15.9 

17.7 

26.9 

23.8 

2.1 

2.3 

2.5 

2.1 

11.5 

11.3 

8.5 

8.0 

8-10 

8-10 

8-10 

8-10 


36.4 

39.3 

37.7 

41.0 

21.0 

18.5 

2.5 

11.9 

8-10 

20-25 

30.7 

11.7 

10.1 

1.7 

14.8 

10-25 


32.8 

8.8 

6.6 

2.2 

25.0 

20-25 


29.9 

9.3 

8.1 

1.2 

13.0 

20-25 

8-10 

25.2 

24.5 

22.8 

1.7 

6.9 

10-12 


27.5 

5.4 

11.8 

17.4 

35.4 

3 _ *T 
10.6 

15.4 

32.4 

1.7 

1.7 

2.0 

3.0 

32.4 

10.4 
11.7 

8.6 

20-25 

20-25 

8-10 

8-10 

8-10 

8-10 

20-25 

26.4 

28.3 

37.2 

33.9 




10-00- 

80 

HLH 1449 







Inner Middle 









Ground 

S^oal 

TOC 

Oil a 



Ptiaeo-pig 

Surface Tension 

Lowerinq Percent Albedo 

(dynes/c») Transmittance (■ S (m~^l 

(■'S 

(m } 

Current 
Speed 
( csi/sec 1 

Current 

i rw 

Holtc -n 

L-S 

L-1 

7.0 

4.6 

9.2 

9.5 

3.1 

3.2 

51 6.6 .37 

.51 

.14 

46.3 

220 


L-3 

10.0 

6.3 

5.8 




46.3 

220 


L-B 

5.5 

9.3 

2.7 




41.1 

165 









25.7 

150 

ODU-1 

L-»l 

4.6 

1.5 

3.0 

1-3 






-88 

- 

8.2 

2.3 






Osprey 

L 


7.1 

2.1 






Osprey 

0fl| 


4.6 

6.4 







OH 2 


- 

- 






ODO-1 

ON-«l 

11.8 

7 . s' 

2.8 

1-3 






-88 

- 

10.1 

4.0 






Holton 

R-S 

R-1 

5.1 

6.2 

7.4 

1.6 
3. 1 

68 3.9 .24 

.64 

.40 

16.0 

205 


R-3 

2.5 

4.9 

1 .9 




36.0 

205 


R-B 

14.7 

7.1 

3.4 




33.4 

175 








12.9 

230 

ODO-1 

R-nl 

7.2 

6.5 

2.4 

1-3 






-88 

2.1 

5.0 

1.8 







Holton 


1547 


I 

I 


\ 


L-S 

D-1 

I/-3 

L-B 


37° 04.20' 75° 59.70' 


28.4 

20.4 

28.4 

20.4 


ODO-1 

L 


Osprey 

L 

37° 03.98' 

Osprey 

ON 

37° 04.02' 

ODU-1 

ON 

- 

Holton 

R-S 

37° 04.13' 


R-1 



R-3 



R-B 


COU-1 

R 

- 

Osprey 

% 

37° 03.83 



1540 

- 

76° 00.00' 

1539 

- 

76° 00.11' 

1537 

- 

- 

1547 

- 

75° 59.72' 

1602 

27.7 



27.7 



28.1 



28.8 

- 

1556 

- 

75° 59.95' 

1541 

_ 


'i 

I 

3 

ii' 

1 ^; 


19.2 

19.2 

19.2 

19.2 


19.5 

19.5 

19.4 

19.3 


33.9 

22.6 

11.3 

33.3 

12-K 

23.7 

22.2 

1.5 

6 1 

8-K 

16.1 

12.5 

3.6 

22.2 

8-11 

20.3 

18.5 

1.8 

8.9 

6-8 

16.1 

14.6 

1.5 

9.0 

8-11 

8.7 

6.5 

2.2 

25.3 

20-2 

7.6 

6.6 

1.0 

12.7 

20-2 

14.0 

12.8 

1.2 

9.0 

20-2 

8.7 

7.7 

1.0 

11.6 

20-2 

13.6 

12.7 

0.9 

6.6 

20-2 

10.2 

9.2 

1.0 

9.8 

20-2 

19.9 

18.1 

1.8 

9.2 

6-8 

5.3 

3.9 

1.4 

27.1 

20-2 


e.8 


5.8 


1.0 


15.4 


20-2 





10-08- 

Inner Middle 
Ground Shoal 

■80 

TOC 

(nq/1) 

HLH 1449 

Chi a 
(nq/m^) 

Phaeo-pig 

Surface Tension 

Lowerina Percent 

(dynes/ c«a) Transai ttance 

Albedo 

Kd 

(--*) 

Ku 

<« ) 

Current 

Speed 

(<^>ec) 

Current 

Direction 

Holton 

I/-S 

6.7 

7.4 

1.5 

60 

5.1 

- 

- 

- 

46.3 

240 


V-1 

1.9 

B.2 

2.3 






46.3 

240 


I/-3 

3.0 

9.5 

3.0 






38.6 

185 


L-B 

9.1 

9.1 

4.0 






25.7 

290 

ODO-1 

L-ml 

3.6 

9.2 

4.4 

1-3 








-ss 

2.7 

9.5 

0.9 








Osprey 

L (L 4 ) 


6.1 

3.0 








Osprey 

ON(Lj) 


6.8 

2.4 








OOU-1 

ON-ml 


9.5 

5.6 

1-3 








-ss 

2.9 

6. 1 

2.0 








Holton 

R-S 

5.7 

6.1 

2.0 

71 

3.4 

- 

- 

- 

59.1 

200 


R-1 

15.0 

7.1 

1.8 






59.1 

200 


R-3 

0.3 

7.4 

4.5 






46.3 

160 


R-B 

4.5 

8.1 

2.9 






28.3 

150 

ODU-1 

R-ml 

4.4 

3.8 

8.8 

3-6 








-ss 

- 

8.6 

3.2 








Osprey 

«4 


6.8 

2.9 









10-09-80 


HLH 1525 


North 

Channel 

10-09- 

LATITUDE 

80 NLW 1525 

LONGITUDE 

TIW 

SALINITV 

°/oo 

TEMP 

("^C) 

TSM 

(»g/t) 

TSI 

TSO 

PERCENT 

ORGANICS 

PRIMARY 
SIZE MODE 

(y) 

SE03MDAinr 
SIZE mjDE 

M 

TOTAL 

COUNT 

Holton 

L-S 

37° 03.04* 

75° 59.87* 

1506 

29.4 

19.9 

8.9 

_ 

_ 


20-25 

8-10 

33.1 


L-S 

37° 03. IJ • 

75° 58.74* 

1545 

29.3 

19.9 

9.9 

8.1 

1.0 

18.3 

20-25 

8-10 

24.1 

Hater 

I/-S 

37° 03.38* 

75 ' 59.78* 

1636 

20.1 

20.4 

7.4 

5.3 

2.1 

28 4 

20-25 


28.1 

Cclum 

L-S 

37° 03.83* 

75° 59.37* 

1652 

26.2 

19.4 

6.1 

5.0 

1.1 

18.2 

20-25 

8-10 

25.2 


L-1 



1700 

26.2 

19.4 

9.8 

7.9 

1.9 

19.5 

20-25 

8-10^ 

24.7 


L-3 



1659 

26.2 

19.4 

10.4 

8.7 

1.7 

16.3 

10-14 

e-io** 

23.7 


L-B 



1655 

26.6 

19.4 

11.6 

10.1 

1.5 

12.4 

20-25 

8-10^ 

26.8 

ODO-1 

L 

_ 

• 

1510 

_ 


10.6 

0.3 

2.3 

21.7 

20-25 

8-10** 

30.3 


L 

- 

- 

1645 

- 

- 

6.6 

5.0 

1.6 

24.1 

20-25 

8-10** 

20.9 


L 

- 

- 

1703 

- 

- 

9.0 

6.9 

2.1 

23.5 

20-25 

8-10** 

21.2 

Osprey 

L 

37° 03.65* 

76° 00.57* 

1700 

27.0 

20.2 

3.8 

2.5 

1.3 

35.1 

20-25 

8-10^ 

16.4 

Holton 

GN 

37° 03.48* 

75° 59.66* 

1631 

28.3 

20.1 

15.0 

8.2 

6.8 

45.4 

16-20 

64-80 

28.3 

ODU-1 

ON 


e. 

1642 

_ 

_ 

5.0 

3.4 

1.6 

31.1 

20-25 

8-10** 

21.0 


GN 

- 

- 

1710 

- 

- 

7.8 

5.3 

2.5 

31.4 

20-25 

8-10** 

20.0 


ON-ml 

- 

- 

1600 

- 

- 

15.3 

10.3 

5.0 

32.8 

16-20 


28.8 


-88 

- 

- 




7.7 

6.1 

1.6 

21.5 

20-25 

8-10 

25.3 

Osprey 

ON 

37° 03.55* 

76° 00.56* 

1700 

_ 

- 

3.6 

1.7 

1.9 

52.9 

20-25 

0-10** 

14.9 


ON 

37° 04.03* 

76° 00.36* 

1612 

- 

- 

6.9 

5.2 

1.7 

39.6 

20-25 

8 -10** 

20.0 

Holton 

R-S 

37° 04.03* 

76° 00.12* 

1500 

29.4 

20.5 

6.8 

4.6 

2.2 

35.5 

20-25 

8-10 

25.9 


R-S 

37° 03.09* 

75° 58.81* 

1536 

29.4 

20.5 

8.9 

6.5 

2.4 

27.4 

20-25 

8-10 

27.2 


R-S 

37° 03.50* 

75° 59.85* 

1624 

28.5 

20.1 

4.4 

2.9 

1.5 

33.3 

20 -2' 

8 -10** 

17.8 

Hater 

R-S 

37° 03.85* 

75° 59.52* 

1712 

26.2 

19.7 

5.0 

3.0 

1.2 

23.9 

2C-25 

e-io<* 

27.2 

Col UBS) 

R-1 



1719 

26.2 

19.7 

5.3 

3.2 

2.1 

39.6 

- 

- 

- 


R-3 



1718 

26.2 

19.5 

6.2 

4.9 

1.3 

21.4 

20-25 

8 -10** 

22.3 


R-B 



1713 

26.6 

19.4 

10.9 

8.4 

2.5 

22.8 

20-25 

8 -10** 

27.4 

ODU-1 

R 

- 

- 

1502 


- 

5.9 

4.0 

1.9 

32.1 

20-25 

8 -10° 

18.0 


R 

- 

- 

1631 

- 

- 

4.0 

2.3 

1.7 

42.9 

20-25 

8 -10** 

17.5 


R 

- 

- 

1719 

- 

- 

4.9 

2.8 

2.1 

42.5 

20-25 

6-0*> 

19.5 

Osprey 

R 

37° 03.51* 

76° 00.65* 

1700 

27.3 

20.2 

3.6 

1.4 

2 2 

' 0 O .6 

20-25 

8 -10** 

16.0 


R 

37° 03.93* 

76° 00.26* 

1620 

27.3 

20.3 

4.6 

2.4 

2.2 

47.6 

20-25 

0-10 

22.5 


u> 

00 


10-9-80 MLW 1525 


North Channel 

TOC 

-iiaZii 

Chi a 
("9/”*^) 

Phaeo-pig 

(mti/mi) 

Surface Tension 
Lowering 
(dynes/an) 

Percent 

Transmittance 

Albedo 

(m*‘) 

Kd 

'VS 

Ku 

(mS 

(m**) 

Current 

Speed 

(cm/sec) 

Current 

Direction 

Holton 

L-S 

1.1 

9.9 

3.2 


65 

4.2 

.33 

.77 

.44 




L-S 

10.7 

9.8 

3.8 


71 

3.4 

.26 

.59 

.33 




L-S 

4.5 

9.1 

3.4 









Hater 

L-S 

4.3 

8.4 

3.4 







43.'’ 

240 

Column 

L-1 

- 

9.0 

5.4 







43.7 

240 


L-3 

- 

11.7 

3.9 







21.1 

195 


L-B 

7.2 

12.0 

4.0 







25.7 

145 

ODO-1 

L— ml 

- 

5.8 

5.7 

3-6 









-88 

3.7 

9.5 

3.5 










L-ml 

4.5 

5.7 

3. 3 

6-12 









-88 

5.1 

7.2 

1.6 










L-ml 

4.H 

5.6 

3,3 

3-6 









-88 

7.8 

7.4 

2.8 









Osprey 

L 


5.2 

3.7 









Holton 

ON 

3.1 

7.6 

3.6 


73 

3.2 

.28 

- 

- 



ODU-1 

ON-ml 

- 

- 


22 









-ss 

- 

- 

- 










ON-ml 

4.8 

13.0 

8.0 

22 









-88 

4.5 

8.9 

5.5 










ON-ml 

9.1 

56.9 

44.4 

6-12 









-ss 

5.5 

6.5 

3.2 









Osprey 

ON 


5.3 

3.4 










ON 


9.2 

3.1 









Holton 

R-S 

1.4 

8.9 

2.5 


71 

3.4 

.24 

.57 

.33 




R-S 

1.1 

8.0 

3.6 


67 

4.0 

.27 

.57 

.30 




R-S 

2.5 

8.4 

3.0 


80 

2.2 

.24 

_ 




Hater 

R-S 

4.6 

7.6 

4.3 







41.1 

220 

Column 

R-1 

16.0 

8.3 

3.7 







41.1 

220 


R-3 

10.9 

8.3 

2.7 







23.1 

1B5 


R-B 

11.3 

9.5 

2.1 







12.9 

170 


000-1 


Osprey 


TOC 


C3il a 


Phaeo-plg 
- (»3/«^) 


Surface Tension 
Ujwerinq 
(dynes/c*) 


R-al 

9.2 

6.7 

5.5 

5-6 

•88 

3.9 

7.6 

4.4 


R-nl 

-88 

2.8 

3.6 

7.3 

4.4 

16-19 

R-hI 

4.8 

5.6 

3.3 

3-6 

-88 

7.8 

7.4 

2.8 


R 

R 


5.5 

7.3 

3.5 

3.3 



Percent 

Transsittar.ee 





Albedo Kd 

(■'*) ts'*f 



Spe^ 

J» ) (g>/sec» 


Current 

PtrectioB 


o 


Chesapeake <^annel fk>rt:h 


(10/07/80) 
Saaples Collerted 


Holtop 


ODU-1 


Osprey 


Holton 


ODU-l 


OsMey 

L-S 

L-1 

L-3 

U-B 

L 

b 


L, 

B-S 

8-1 

8-3 

8-B 

8 

h 

*1 

lx 

Skeletoness roststta 

A 


A 

X 

A 

A 

A 

A 

A 

A 

A 


A 

A 

X 

A 

Cosrinodlsrris sp* 

A 

X 

A 

X 

X 

X 

A 

A 

X 

X 

X 

X 

X 

A 

A 

X 

Chaeroreros sp. 

X 

X 

P 

X 



P 


P 

p 

X 

p 

p 

P 

p 


Blddolphla sp« 

X 

X 

P 

X 

P 




P 

X 

X 

p 

P 

P 

p 

P 

Rhlsosolenls sp* 









P 




p 




Thalasslosira sp. 



X 

X 

P 

? 



P 

X 

X 

p 

X 

X 

X 


Unidentified Chain Dtatoa 

X 


P 

p 

p 




P 

X 

p 

p 

p 

P 

p 

P 

ThalassloneiM sp. 

p 
















Thalasslothrls sp. 


p 

P 




X 

P 






P 

p 


PleuroslffSB sp. 



P 


P 

p 



P 

p 

p 

p 





Ceratim sp. 





p 




P 

p 







PerldlnltB sp. 

p 

p 

X 

X 

p 

A 

X 

A 

X 

X 

p 

X 


X 

p 

X 

Dlnophysls sp. 






p 








p 



Tintlnnlds 

p 

X 

X 

p 

X 

X 

X 

A 

p 

p 

p 

p 

p 

X 

X 

X 

Lasel llbranrh Larvae 



p 

? 


p 

p 

P 

p 

p 

p 





p 

Cope pod 

p 



p 


p 

p 

P 

p 

p 

p 

X 

p 

p 

p 

p 

Resting Spores 

p 

p 

X 

p 

P 

p 

X 

P 

X 

X 

X 

p 

X 

X 

p 


Fe<-al Pellets 

p 

p 

p 

p 





p 

p 


p 



p 


Quartz Gt’slns 

p 

X 

X 

A 

P 




p 

X 

X 

A 

p 

X 

X 

p 

opaque Mineral Crains 


p 

p 

X 

p 





p 

p 

P 

p 


p 


Aggregates 

X 

X 

A 

X 

X 

A 

X 

P 

A 

X 

X 

A 

X 

A 

A 

X 

Ply Ash 








P 









lnorganl<'/Orgsnli" Fibers 

p 

p 

P 

p 

A 

P 

X 

P 

P 

p 

p 

p 

p 

p 

P 

p 


Key: On this sad the tables «fhleh follow, A - sbundsnt, f - present, mmd X • absent* 




Nine-Foot Shoal South 


[ 

i 

f 


P 

^ ; 


t 


K 


l 

h 



(10/07/60) 
Saaplea Collected 


Holton 


OOU-1 


Ospre 

2 


Holton 


OOU-I 


Csprey 

L-S 

L-l 

L-3 

L-e 

L 

ia 

h 

h 

H-S 

R-1 

B-3 

R-B 

R 

Rj 

R. 

R, 

Skeletoneaa costatua 

P 

P 

P 

p 

X 

p 

A 

A 

A 

E 

P 

P 

X 

A 

A 

X 

&>scinodiacua sp. 

A 

A 

A 

A 

A 

p 

X 

p 

A 

A 

A 

A 

p 

A 

A 

P 

Chaetoceroa ap. 






? 










P 

Biddolphia sp. 

P 

A 

P 

X 

P 

X 

P 

A 

P 

P 

X 

p 

p 

X 

X 

X 

Rhizoaolenia sp. 









X 






P 

P 

Thalassiosira I'p. 

P 

P 

P 

P 


X 

X 

P 


P 

P 

p 


P 

X 

X 

Unidentified Oiain Uiatoa 

P 

P 

P 

P 

P 

p 

p 


P 

P 

P 

p 

p 

P 



ThalassionesM sp. 





P 




P 


P 






Thalassiothr is sp. 







p 


P 


P 



X 

A 

p 

Pleurosiea# sp. 


P 


X 

P 


p 

P 

P 



p 

p 


P 

p 

Ceratiuai ap. 

P 
















Peridiniiaa sp. 


P 

P 


X 

p 

X 

X 

X 

P 

P 

p 

A 

X 

A 

X 

Dinophyais sp. 

P 







P 









Tintinnids 

P 

A 

X 

P 

P 

p 

p 

P 

A 

A 

P 

p 

X 

A 

A 

p 

Laaellibranch Larvae 

P 


P 


P 

p 

X 

P 

P 

P 



p 

P 

P 

p 

Copepod 

P 


P 

P 


p 

p 

P 


P 

P 

p 

p 

P 

P 

p 

Rest ing Spores 

P 

X 

P 

P 

P 

p 

p 

P 

P 

P 

P 

p 


P 

P 

p 

Fecal t'ellets 

P 

p 

P 

P 

P 

p 

p 

P 


P 

X 

p 


P 

P 

p 

Quartz Grains 

A 

A 

A 

A 

X 

p 

X 

P 

P 

P 

A 

A 

p 

X 

P 

X 

Opaque Mineral Grains 

P 

P 

P 

X 

p 

X 



P 

P 

X 

X 


p 

P 

p 

Aggregate* 

A 

A 

A 

A 

X 

A 

A 

A 

P 

P 

A 

A 

p 

X 

X 

A 

Flv Ash 







P 

P 









Inorganic/Organic Fibers 

P 

P 

P 

P 

p 

P 

P 

P 

P 

P 

P 

P 

p 

p 

P 

P 










Inner Middle Ground Shoal 


(10/07/80) 
Samples Collected 


Holton 


ODlt-1 


Osprey 


Holton 


OWJ-1 


Osprey 

L-S 

L-1 

L 3 

L-B 

L 

ia 

w 

L, 

R-S 

R-1 

R-3 

R-B 

R 

*3 

*7 


Skeletonema costatum 

P 

P 

P 

P 

P 

A 

X 

X 

X 

A 

P 

X 

A 

A 

A 

A 

Coscinodiscus sp. 

A 

A 

A 

A 

A 

P 

A 

P 

A 

A 

A 

A 

P 

X 

X 

P 

Chaetoceros sp. 





P 


P 



P 




P 



Biddolphia sp. 

P 


P 

P 

P 

P 

P 

P 

P 

P 

P 

P 


P 


P 

Rhizosol^iiia sp. 






P 



P 

P 

P 


P 

P 



Thai ass iosira sp. 

P 

P 

P 

P 

P 

X 

X 


P 

P 

P 

P 

X 

P 


X 

Unidentified Chain Diatom 

P 

P 

P 

P 

X 


P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

thalassionema sp. 









P 








Thalassiothr is sp. 



P 


P 

P 

t' 


X 

X 

P 

P 

P 

P 

P 

P 

Pleurosigma sp. 

X 

P 

P 

P 

P 


P 


P 



P 

P 

P 



Ceratium sp. 








P 









Peridinius sp. 

P 

P 

P 

P 

X 

P 

P 

P 

X 

A 

X 

P 

A 

X 

P 

A 

Dinophysis sp. 





P 



P 





P 

X 



Tint inn ids 

A 

P 

P 

P 

P 

X 

X 

X 

X 

X 

P 

P 

X 

A 

A 

A 

Lame 1 1 ibranch Larvae 

P 

P 

P 


P 

p 

p 

P 





X 

P 

P 

P 

Copepod 

P 

P 


P 


p 


P 


P 

P 

P 

P 


P 


Resting Spores 

P 


P 

P 

P 

p 


P 

P 


P 

P 


P 

P 

P 

Fecal Pellets 

P 


P 

P 

P 

p 

p 

P 

P 

P 

P 

P 


P 

P 

P 

Quartz Grains 

A 

X 

A 

A 

A 

p 

X 

P 

X 

X 

A 

A 

P 

P 

X 

P 

Opaque Mineral Grains 

P 

P 

P 

X 

P 

p 

X 

P 

P 


P 

P 


P 

X 

P 

Aggregates 

A 

A 

A 

A 

A 

X 

A 

A 

X 

X 

A 

A 

X 

A 

A 

A 

Fly Ash 





P 


P 






p 


P 


Inorganic/Organic Fibers 

P 

P 


P 

P 

p 

A 

P 

X 

P 

P 

P 

p 

P 

X 

P 


Chesapeake Channel North 


(10/07/80) 
Saaplea Collected 


Holton 


OWHl 


Osprey 


Holton 


ODU-l 


Osprev 

L-S 

1- ! 

L-3 

L-B 

L 

h. 

h 

L, 

B-S 

B- 1 

R-3 

R-B 

R 

Rr- 

_ r 7 

R. a 

SkeleConema costatua 

A 

A 

X 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

— !!a "l 

A A 

Coscinodiacus sp. 

A 

A 

A 

A 

P 

P 

X 

X 

A 

A 

A 

A 

P 

X 

X X 

Chaecoceros sp. 





X 

P 





p 


P 



Biddolphia sp. 

P 


P 

P 

P 

P 


P 


P 

p 

X 



P P 

Rhizosolenia sp. 




P 







p 


P 


P 

Thalassiosira sp. 



X 

X 

P 

P 

X 




X 

P 



P 

Unidentified Chain Diatoa 

P 

A 

A 

p 



P 


p 

X 

X 

X 

P 


X 

Thalassionesa sp. 
















Thalassiothr is sp. 

P 

X 

p 


P 

X 

P 

X 

X 

P 

p 

P 

X 

P 

X P 

Pleurosigaa sp. 



p 

p 






P 

p 

P 




Ceratiua sp. 

P 


p 

p 


P 

P 

P 


P 

X 


P 

P 

p p 

Peridiniua sp. 

X 

A 

X 

X 

A 

A 

A 

A 

A 

X 

A 

P 

A 

A 

A A 

Dinophysis sp. 

P 


p 

p 

P 

.X 

A 

A 

P 

X 

P 

X 

X 

P 

P P 

T int innids 

X 

P 

p 

A 

P 

X 

A 

A 

P 

A 

X 

X 

P 

A 

A A 

Lraae 1 1 ibranch Larvae 

P 

P 

p 


P 

p 

X 

X 


P 

p 

p 

P 

A 

P P 

Cope pod 

P 

P 

p 

p 

P 

p 

P 

P 


P 

p 

p 

P 

X 

P P 

Resting Spores 


P 

p 

X 




X 

P 

P 

p 

p 


p 


Fecal Pellets 

P 



























p 

P 


P 

Quartz Grains 


P 

p 

p 

P 


P 

P 



p 

X 

P 



Opaque Hineral Grains 


P 

p 

p 

P 


P 




p 

p 




Aggregates 

P 

P 

X 

A 

P 

X 

X 

X 

P 

P 

A 

A 

X 

P 

X X 

Fly Ash 







p 

P 








Inorganic/Organic Fibers 

P 

P 

p 

P 

P 

p 

p 

P 

P 

P 

P 

P 

P 

P 

P P 






-'ini ' -|-| iiiirni'iiiiiT 


uaMaii^aBiib 


Inner Middle Ground Shoal 


(10/08/80) 
Saoiptes Collected 


Holton ODU-l Osprey Osprey 000- 1 

L-S L-1 L-3 L-B L L ON ON 


Holton ODO-1 

R-S R-l R-3 R-B R 


Osprey 


Skeletoneaa costatua A 

Cose inod iBcuB sp. P 

Chaetoee ros -jp. 

Bit idolphia sp. P 

Rhizosolenia sp. 

Thalassiosira sp. 

Unidentified Chain Diatoa 


Thalassionesia sp. 
Thalassiothris sp. 

Pleurosigaa sp. 

Cerat iua sp. 

PeridiniuM sp. P 

Dinophys is sp. 

Tint innids P 

Laael I ibranch Larvae P 

Copepod X 

Resting Spores P 

Fecal Pellets P 

Quartz Crains P 

Opaque Mineral Crains 
Aggregates X 

Fly Ash 

Inorganic/Organic Fibers P 


X 

A 

X 

P 

P 


P 

P 

P 

X 

P 

A 

P 

A 

D 

P 


P X A 

AAA 

P 

P P 

P P 

P P A 

P P 

P P 

P P P 

P P 

P P P 

X P P 

P P 

P P P 

X A A 

P X P 

AAA 
P 

P P P 


A 

A 

P 

P 

P 

X 

P 

P 

A 

A 

P 

X 

P 

X 

p 

X 

p 


A 

A 

X 

P 

P 

P 

X 

P 

P 


A 

P 

X 

P 

A 

P 

P 

X 

P 

A 

P 


P 

A 

P 

P 

P 

P 

P 

X 

P 

P 

X 

p 

A 

A 

P 


A 

A 

X 

P 

X 

X 

p 

p 

A 

X 

p 

p 

p 

X 

p 

X 

p 


X 

A 

X 

X 

P 

P 

P 

X 

X 

p 

p 

p 

X 

A 


A 

A 

P 

P 

P 

P 

X 

X 

P 

X 

p 

X 

p 

A 

P 

P 


A 

A 

P 

P 

P 

P 

X 

P 

P 

P 

P 

P 

X 

P 

A 

P 


A 

A 

P 

P 

X 

P 

P 

A 

X 

P 

X 

X 

p 

p 

p 

A 

P 


A 

A 

P 

A 

P 

X 

X 

P 

A 

A 

P 

P 

X 

A 

p 

p 


Inner Middle Ground Shoal 



Skeletoneaa coatatua 
CoBcinodiacua ap. 
Chaetoceros ap. 

Biddolphia ap. 
Bhizoaolenia ap. 
Thalaaaioaira ap. 
Unidentified Chain Oiacoa 
Thalaaaioneaa ap. 
Thalaaaiothrig ap. 
Pleuroaitgaa ap. 

Cerat iui ap. 

PeridiniiM ap. 

Dtnophya ia ap. 

Tint innida 

Laael 1 ibranch ILarvae 
Copepod 
Beating Sporea 
Fecal Pelleta 
Quartz Craina 
Opaque Mineral Graina 
Aggregatea 
Ply Aah 



X 

A 

P 

P 

X 


P 

P 

P 

X 

p 

p 

A 

X 

A 



Inorganic/Organic Pibera 


O' 




Nine Foot Shoil South 


(10/08/80) 
Saaiples Collected 


Holton 


ODU- 1 

Osprey 

Osprey 

ODU-1 


Holton 


000-1 

ODO-1 



Osprey 


L-S 

H 

L- 3 

L-B 

L 



ON 

ON 

R-S 

R- 1 

R-3 

R-B 

R 

R. 


W 

L| 

"l 

*? 

R, 

Skeletoneaa costatua 

P 

P 

A 

P 

X 

X 

X 

X 

P 


P 

P 

A 

X 

A 

A 

X 

A 

A 

X 

Cose inodiscus sp. 

A 

A 

A 

X 

A 

A 

A 

A 

X 

P 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

Chaetoceros Bp. 





p 

P 


P 


• 


P 

p 








Biddolphia sp. 

X 

X 

A 

X 

X 

X 

X 

A 

X 

X 

X 

P 

X 

X 

P 

A 

X 

X 

X 

X 

Rhizosolenia Bp 










P 











Thaiassiosira &p. 

p 

X 

P 

P 



p 

P 

P 


P 

P 


P 


P 

P 

P 

p 


Unidentified Chain Diatooi 

p 

X 

X 

P 

p 


p 

P 

P 


X 


p 

P 

P 

P 

P 

X 

X 

p 

Thalassioneaa sp. 





















ThalassiothriB Bp. 

p 

p 



p 




P 

P 




P 



P 


p 


Pleurosigma Bp. 

p 

p 

P 

P 


X 





P 

P 

p 






p 

X 

Cerat iun sp. 

p 




















Peridiniuai sp. 

X 

X 

P 

P 

p 

p 


X 

A 

P 

X 

P 

X 

P 

P 

P 

P 

X 

X 

X 

Dinophysis Bp. 





















Tint inn ids 

p 

X 

X 

P 



p 


P 


P 

P 

A 


P 



P 

p 

X 

Laae 1 1 ibranch Larvae 


p 

P 

P 

p 

p 

p 

P 

P 


P 

P 

P 

P 

P 


P 

P 

p 

p 

Cope pod 

p 

p 

P 

P 

p 

p 

p 

P 

P 

P 


P 

P 

P 

P 

P 

P 

P 

X 

X 

Resting Spores 

p 

p 

P 

P 

p 

X 

X 

P 



P 

P 

P 

P 

P 

P 

X 


X 

p 

Fecal Pellets 


p 


P 

p 

p 

p 

P 

P 



P 

P 

P 

P 

P 

X 

P 

p 

p 

Quartz Grains 

X 

X 

X 

A 

A 

X 

X 

X 

X 


A 

A 

P 

X 

X 

X 

A 

X 

X 

X 

Opatiue Mineral Grains 


p 

p 

p 

p 

p 

p 




P 

P 

P 

p 

P 

P 

P 



p 

Aggregates 

A 

X 

A 

A 

A 

A 

A 

A 

X 

P 

A 

A 

X 

A 

A 

A 

X 

X 

A 

X 

Fly Ash 





















Inorganic/Organic Fibers 

P 

p 

P 

P 

P 

P 

P 

P 

X 

P 


P 

P 

P 

P 

P 

P 

P 

P 

p 





















00 



i. 


i 

i 




S. 


L 


Middle Ground Shoe! South 


(10/08/80) 
Sanples Collected 


Hoi ton 


000-1 

L 

ODO-1 


Holton 


000-1 

Osprey 

L-S 

L-1 

L-3 

L-B 

L 

ON 

R-S 

R- 1 

R-3 

R-B 

R 

R 

Skeletoneu coacacua 

A 

A 

X 

A 

A 

A 

A 

A 

A 

A 

A 

A 

X 

Cose inodiacua sp. 

P 

X 

X 

X 

X 

X 

A 

X 

A 

A 

A 

X 

A 

Chaetoceroa sp. 

P 


P 

p 

X 

f 




P 

X 


P 

Biddolphia sp. 

P 

P 

P 

p 

p 

A 

p 


P 

P 

p 


P 

Rhizosolenia sp. 














Thalassiosira sp. 

P 

p 

P 

p 





P 

P 

p 


P 

Unidentified Chain Diatoa 


p 

P 

p 

X 

P 

p 

P 

P 

X 

p 

p 

P 

Thalassioneaa sp. 










P 




Thalassiothris sp. 

P 

p 


p 



p 

P 

P 

P 

X 


P 

Pleurosigaa sp. 


p 







P 




P 

CeratiuB sp. 





p 









Peridiniua sp. 

P 

p 

P 

p 

p 

P 

p 

A 

A 

P 

p 

A 

P 

Dinophysis sp. 


p 







P 





Tint inni^ds 

A 

X 

P 

X 

X 

P 

p 

P 

X 

A 

X 

P 

A 

Laael 1 ibranch Larvae 

P 

p 

P 

P 

p 

X 

p 

P 

X 

P 

p 


P 

Copepod 

P 

p 

y 

P 

p 

P 

p 

X 

P 

P 

p 

P 

P 

Rest ing Spores 


p 

p 

P 

p 

P 


P 

P 


p 


P 

Fecal Pellets 

P 

p 

p 

P 

p 

P 

p 


P 


p 


P 

Quartz Grains 

X 

X 

X 

X 

p 

X 

A 

P 

P 

A 

X 

P 

X 

Opaque Mineral Grains 



p 

p 

p 


P 




p 


P 

Aggregates 

X 

X 

X 

X 

X 

A 

X 

P 

X 

X 

X 

X 

A 

Fly Ash 














Inorganic/Organic Fibers 

P 

p 

p 

p 

p 

P 

P 

P 

P 

P 

p 

P 

P 



North Channel 


(10/09/80) Holton Water Coliwn 0DU~1 Osprey Holton QD0~1 Osprey 


Saaples Collected 

L-S 

L-S 

L-S 

L-S 

L-1 

L-3 

L-B 

L 

L L 

L 

ON 

ON 

OH 

0N-«1 

ON-aa 

ON 

OH 

Skeletoneaa coatatua 

A 

A 

A 

A 

A 

A 

A 

A 

A A 

A 

A 

A 

A 

A 

A 

A 

A 

Coscinodlacua ap. 

A 

A 

A 

A 

A 

X 

A 

A 

A X 

A 

A 

A 

X 

A 

A 

A 

A 

Chaetocerou ap. 








P 










Biddolphla ap. 

P 

X 

P 

P 

P 

X 

P 

X 

p p 

p 


P 

p 

P 

P 

P 

X 

Rhlzosolenla ap. 



P 














P 

Ttialaaaloalra ap. 

P 

P 

P 



P 

P 


X P 




P 





Unidentified Chain Diatoa 

P 

X 

X 

P 

A 

P 

P 

P 

p p 

P 

X 

P 

P 

P 

P 

p 

P 

Thalaaaioneaa ap. 


















Thalaaaiothria ap. 


p 

X 

P 




P 

P 

P 






P 


Pleuroaiqaa ap. 







P 


p , 





p 




CeratiuB ap. 







P 


P P 

p 


P 






Peridiniuai ap. 

P 

X 

X 

P 

A 

X 

X 

X 

A X 

A 

P 

A 

X 

P 

X 

A 

X 

Oinophyaia ap. 


















Tintinnida 


p 

X 





X 

P P 

p 


P 


p 




Laeellibranch Larvae 

p 

X 

X 

P 

P 

P 

P 

p 

P P 

P 

P 

P 


p 

p 

X 

p 

Copepod 


p 

X 

P 

A 

A 

P 

p 

P 

P 

X 

X 

P 

P 

P 

P 

X 

Resl.ing Sporea 

P 

p 

p 

P 


P 

P 

p 

P 


P 

p 

p 

P 

P 

P 


Peca 1 Pe 1 leta 

P 

p 

p 

P 

P 

P 

P 

p 

P P 


p 

p 

P 


p 

p 

X 

Quartz Graina 

A 

X 

p 

P 

X 

X 

A 

X 

P X 

p 

p 

p 

P 

p 

p 

P 

X 

Opaque Mineral Graina 

P 

X 

p 

P 

P 

X 

P 

p 

P 


p 

p 

p 

P 

P 


p 

Aqqreqatea 

A 

X 

A 

A 

A 

A 

A 

A 

X P 

p 

p 

X 

p 

p 

A 

P 

X 

Ply Ash 




p 





p 


p 


P 

A 


p 


Inorqaiilc/Orqanic Pibera 

p 

p 

p 

p 

p 

P 

P 

p 

p p 

p 

p 

p 

P 

P 

P P 

(Continued) 

p 


Ln 

O 


North C}iannel (Concluded 


( 10 / 09 / 80 ) 
Saaplea Collected 


Steletoneaa costatia 
C^osclnodtscuB sp. 
Chaetoceroa sp. 
Blddolphia sp. 


Rhlzosolenta sp. 
Wialasstoslra sp. 
Unidentified Chain Dlatoa 
Ihalassloneaa sp. 
lhalasslothrla sp. 
PleuroBl«»a sp. 

CeratluB sp. 

Perldlnlua sp. 

Dlnophysls sp. 

Tlntlnnlds 

Laaelllbranch Larvae 
Copepod 
Resting Spores 
Pecal Pellets 
^artz Grains 
Opaque Mineral Grains 
Aggregates 
Fly Ash 

Inorganic/Organic Fibers 


Water Colunn OOU-1 psprey 

R-S R-S R-1 R-3 R-B R R R R R 

* * * **PAAAAAA 

* * * *»XXAAR«R 

*’‘**‘’ PXP XP 


P P P P P 


P P X P p 


X X A X A A 


P X A XX 

P P P P P p 

* P P X X P 

P P P P P 

P P P P P p 

A P P P p p 

X P P P P p 

P X P X X A 


P P P P P p 



APPENDIX B 


OBSERVATIONS FROM THE CHESAPEAKE 
BAY BRIDGE TUNNEL 


This appendix describes water and surface characteristics observed 
from the Chesapeake Bay Bridge Tunnel system. 





PRECEDING PAGE BIJ\NK NOT FILMED 


Monday, October 6, 1980 


Time 

Tide 

Side 

Mile 

Wind 

Comment • 

0830 

5 hr 

before 

MLW 

OC-1 

11 

(3.8) 

N-NE 

20-25 

Conditions: very choppy 0.2 to 
0.3 m (0.5 to 1 ft), patchy 
clouds, windy, foam around 
island (22) 



uc 

12 

(5.1) 


Wnitecaps and foam patches 



OC 

13 

(9.0) 


Whitecaps only in bay 



oc 

14 

(10.4) 


Foam around island, whitecaps 
mostly on bay side 



OC 

(12.2) 


Whitecaps and foam both sides 



oc 

C2 

(14) 


Whitecaps 

0850 


oc 

B2 


Roughness lines by northern 
inlet, parallel to beaches 

0855 


T 

(19.0) 


Turn around 

0900 


Bay 

B1 

(15.3) 

N-NE 

20-25 

Clouds causing green patches 



Bay 

C2 


Whitecaps and foam on both 
sides, 0,3 to 0.6 m (1-2 ft) 
swells 



Bay 

13 


Whitecaps primarily bay side 



Bay 

Cl 


Whitecaps both sides 



T 

12 


Whitecaps on both sides; turn 
around foamline off end of 
island (23) 

0915 


oc 



Waves, 0.3 to 0.6 m (1-2 ft) 

0927 


oc 

B1 


Faint irregular foamlines 
perpendicular to bridge, better 
developed on bay side 

0931 

4 hr 
before 

T2 

19 


Turn around 


MLW 


(Continued) 


55 


Honday, Octobar 6, 1980 (Continued) 


Tima 

Tide 

Slda 

Ml^a 

Wind 

Comments 

0935 


Bay 

B1 


No foamllnas noticed 

0946 


T 

12 


Turn around 

1007 


OC 

B1 

N-NE 

20-25 

Foamline perpendicular to north 
and of bridge 



oc 

B2 


Foamllnet parallel to shore 
before B2> associated v/lth 
inlet 

101 1 


T 

19 


Turn around 



Bay 

B1 

(15.7) 


Turbidity change; green-blue on 
north, brown-green on south( 26) 



Bay 

14.1 


Shoals 



T 

12 


Turn around 

1034 

3 hr 

before 

MLW 

OC 

Cl 


Large waves, 0.6 to 0.8 m 
(2-2.5 ft) 



OC 

B1 


Foam line 

1046 


T 

19 


Turn around 

1051 


Bay 

B1 


Faint foamline north of B1 

1054 


Bay 

1 2.5 


Color change in water due to 
clouds: brown on north, f reen- 
blue on south ( 27) 

1104 


T 

12 

N-NE 

20-25 

Turn around 



OC 

B1 


No foamline 

1 1 21 


T 

19 


Turn around 



Bay 

B2 





Bay 

B1 


Whltecaps 



Bay 

7 


Waves, 0.3 to 0.6 m (1-2 ft) 
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Monday, 

October 

6, 19S0 

( Con tl nued ) 


Tima 

Tidi 

Side 

Mile 

Wind 

Commenta 

1139 

2 hr 
before 

T 

11 

N 

20-25 

Turn around 

1215 


OC 

12 


Fewer cloude 



OC 

13,14 


Ocean side calmer than bay side 

1227 


OC 

B1 


Large meandering lire on bay 
eidoj too much glare ocean side 
(north ) 

1232 

’ hr 

before 

MLW 

T 

119 


Turn around 



Bay 

B2 


Blue channel water trending 
offshore (26,29) 

1237 


Bay 

31 


Turbidity change i water color: 
brown to north, green on south; 
color gradient to blue channel 
water (30,31) 

1242 


Bay 

14 

(10.7) 


Turbidity change; blue water on 
south, brown water on the north 
irregular trend toward 30®N{32); 



Bay 

12 


Foamline parallel to bridge, 
concave west; brown on east, 
blue on west 

1250 


T 

12 


Foamline around island, waves 
of 0.3 to 0.6 m (1-2 ft) 

1255 


OC 

13 


Calm on ocf;an side; whltecaps 
on bay side 



OC 

11 


Turbidity c)iange; blue on south, 
brown on north 



OC 

12 


Turbidity change; brown on 
north, blue on south 



x: 

1 2.8 


Foamlines thin, 0.3 m (1-ft) wide 

1302 


OC 

,31 

(15.4) 

N-NW 

20-25 

Turbidity change* brown on 
north, blue on south 



T 

19 


Turn around 
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Monday, October 6, 1980 (Continued) 


Time 

Tide 

Side 

Mile 

Wind 

Comments 

1312 


Bay 

B1 

(15.1) 


Very wide brown band under 
bridge; irregular boundaries, 
foamline (34) 

1315 


Bay 

12 


Turbidity change; weak bound- 
aries, ):.rown on north, blue on 
south 



Bay 

11.2 


Turbidity change; brown to th 
north and blue to the south; 
boundaries sharpest on south 
side (35) 



Bay 

14 


Whitecaps on bay side and calm 
on ocean side 



Bay 

13 


Very distinct blue water lines 
parallel to bridge; brown on 
east side 



T 

I’ 


Turn around 

1329 

MIA« 

OC-5 

Cl 


Poamlines trending 65® SE; 
brown on south, blue on north 

1333 


OC 



Turbidity change; wide brown 
band 



OC 

12.5 


Foamlines trending 75®SE (36) 

1337 


OC 

15 


Rows of brown bands, perpendi- 
cular on north side of bridge 

1344 


T 



Turn around 



Bay 

B1 


Turbidity change; brown by 
shore, blue by north ramp to B1 



Bay 

15.3 


Irregular brown boundary with 
whitecaps under bridge (36) 

1349 


Bay 

;4.1 


Shoals, swell and whitcaps (37) 



Bay 

13 


Foamlines trending 80°NW 



Bay 

11.9 


Turbidity change; brown on 
north 

1354 


Bay 

14 

10.4 


Turbidity change; brown on 
north, trending 65®NW 


- r- ■ I-' I- I—, 1 I'l iii i i i i r^^ 
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Mond&y, October 6, 1980 (Concluded) 


Tide Side Mile wind 


Bay 13 


Bay II 


Comments 


Turbidity change; blue channel 
water with irregular boundary 
separating; green-brown on 
south 

Turbidity change; water In 
channel Is blue, wauer at 
margins of channel is green- 
brown 


j 


Tuesday, October 7, 1980 


T ime 

Tide 

Side 

Mi le 

W ind 

Comments 





NW 

5-10 

Oonditions: calm seas 0.2-m 
(0.5- ft) waves, tew clouds 



00 

1 


Roughness change; calm water at 
40* SW to land 



00 

11 


Roughness change; water on 
south rougher than water on 
north 

0915 

5 hr 

before 

NLW 

00 


NW 

0-5 

R/V L inwood Holton 



00 

8.5 


Foamline meanders perpendicular 
to road 



00 

IJ 


Slick, curves NE-SW into channe 

0945 


00 



Fishing boat on rocks (4,5) 



00 

1 1 .4 


Foamline, trending a5°SW, large 
meanders 



00 

11.7 


Foamline, trending 45*SW, largo 
meanders 



00 

12 .4 


Foamline, trending a5*SW, largo 1 
meanders 

095 5 


00 

B1 

(15. b) 


Foamline; meanders and foam 
parallel to shore (8,9) 



00 

H2 


S 1 icks 

0959 


T 

19 

NW 

0-5 

Turn ari' md 



Bay 

B2 


Slick; smoother parallel to roa 


Kbb 

Bay 

U1 


Boat wake (10) 


U5.4) 

Bay 12.4 


( Cont inued) 


Turbidity change; brown on nort 
blue on south; large irregular 
meanders (11) 


Tuesday, October 7, 1980 (Continued) 


Time Tide Side Mile Wind Comments 




Bay 

11.6 

Foamline trending 40“NW, on 
both sides of bridge 



Bay 

10.8 

Foam line on ocean side trend- 
ing 30“SK 

1010 

4 tir 

Bay 

14 

Slick) perpendicular and curves 


before 


to 14 into channel 


MLW 

Bay 

13 

Slick) meandering trend 




C'l 


101 3 


Bay 

Cl 

Foamline; meandering trend at 


0.4 

60® SW, on ocean aide 



Bay 

12 

Roughness change) rough north 
of 12 and smooth south of 12 

1020 


Bay 


Slick) west side of 12(12) 

1022 


T 

11 

Turn around) roughness line(13) 

1024 


OC 

12 

Slick: 9-m (10-yd) wide, 




6.6 

trending west 

1026 


oc 

• 

CO 

Foam line: NE around 13, calm on 
west side, rougher east side, 
wide foamline (14) 



OC 

14 

Slick) calm around channel 



oc 

11.8 

Foamline: trending 30® SE, with 
large meander 



oc 

12.3 

Foamline perpendicular to bridge 

1031 


oc 

12.5 

Foamline) darker water south 
side (15) 

1034 


oc 

15.5 

Foamline north of B1 

1039 


T 

19 

Turn around 



Bay 

B2 

Slick perp»sndicular to channel 


sides 


Tuesday 

, October 

7, 1980 

(Continued) 


Time 

Tide 

Side 

Mile 

Wind 

Comments 

1044 


Bay 

B1 


Poamline: large line, rough on 




(15.5) 


north side, calm on south side, 
perpendicular to channel (17) 



Bay 

12.6 


Foamline: thin, ilarker brown to 
north, large Irregular meanders 



Bay 

12.3 


Poamline: thin 



Bay 

12 


Poamline: rough on south side, 
trending NW 

1050 

Ebb 

Bay 

13 


Poamline on ocean side, parallel 
to road, Holton and helicopter 
near 14 

1103 

3 hr 

T 

12 

NW 

Turn around 


before 

MLW 

OC 

12 

0-5 

Roughness change: rough on east 
side of line, trending 20®NE 



OC 

Cl 


Roughness change: parallel to 
road, calm by bridge and rough 
eastward 



OC 

13 


Poamline trending 30“NE 




8.6 





OC 

14 


R/V Lin wood Holton 



OC 

1 2.4 


Poamline perpendicular to road, 
meandering trend at 40®NW 



OC 

14.8 


Poamline perpendicular to road, 
rough on north side 

1118 

Ebb 

OC 

B1 


Poamline perpendicular to road, 
meandering trend (19) 



OC 

B2 


Poamline and slick by inlet 

1 1 22 


T 

19 


Turn around 



Bay 

B2 


Poamline from fish nets 



Bay 

B1 


Poamline perpendicular to road. 




(5.4) 


dark (20) 

/ 
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Tuesday, October 7, 1980 (Continued) 


Time 

Tide 

Side 

Mile 

1127 


Bay 

14.6 

1 1 30 


Bay 

12.4 



Bay 

T4 

1145 

Ebb 

Bay 

Cl 

(8.6) 

1150 


T 

11 

1 225 

2 hr 

before 

•AW 

ix: 

13 

8.7 



oc 

14 



oc 

10.8 



CX- 

1 2.8 



oc 

C2 

13.5 



tX" 

14.5 



oc 

B1 

(15.5) 

1 232 


cx: 

16. 2 

1 235 


T 

19 



Bay 

B1 

( 15. 3) 



Bay 

14.9 



Bay 

14.0 

1246 


Bay 

14 




13 




6.2 


Comments 

Slic)c: wide, perpendicular to 
road 

Foamline: perpendicular to road 
meandering trend on north 

R/V Linwood Holton (21,22) 

Foamline: perpendicular to 
bridge, rough on south si.le 

Turn around 

Foamlines perpendicular to 
bridge, trending NE 

Foam line around 14 
Rough patch; off to east 
Helicopter 

Foamline trending 30“SE 

Foamline and roughness changes 
Foamline perpendicular to road 

Slide around channel 
Turn around 

Foamline, with color change (3) 

Foamline and roughness change (4) 

Foamline and roughness change; 
brown on north, green on south(5) 

Roughness line change 

Roughness change; rough NW into 
channel 

Slide: irregular pattern, brown 
color 


/ 
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Tiiesday 

, October 7, 

1980 (Continued) 

Time 

Tide Side 

Mile Wind 

1255 

T 

12 


OC 

13 

(9.0) 

1 305 

1 hr OC 

before 
NLW 

14 N-NW 

0-5 


OC 

13.0 


OC 

14. 1 

131 1 

OC 

15.4 

1315 

T 

19 


Bay 

B1 


Bay 

15. 3 


Bay 

14.1 


Bay 

13.4 


Bay 

12.3 

1 326 

Bay 

11.6 


Bay 

10,9 


Bay Cl 
1335 Bay 12 


Comments 

Turn around; rough band parallel 
to channel 

Rough band trending ME into 
channel 


Roughness band perpendicular 
to road and bends to the NE 


Turbidity change: bands of blue 
and brown water (R/v Holton and 
helicopter) 

Poamline; large meanders, bands 
of color change 

2 foamlines perpendicular to 
bridge, small meanders 

Turn around 

Poamline and turbidity change; 
brown water om north side and 
green water on south side; 
large meanders (13,14) 


Rough patch perpendicular to 
bridge 


Roughness patch perpendicular 
to bridge 

Poamline trending 30®SW and 
curving to the west 

Roughness band trending 30“SW 
into 14 channel 

Roughness band trending 30«NW 
into 13 channel 

Roughness band before 12 and 
curving around island into 
channel 
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Tuesday, October 

7, 1980 

(Continued) 


Time Tide 

Side 

Mile 

Wind 

Comments 


T 

12 


Turn around; alic)c meandering 
in channel 


OC 

7.7 


Rougnesa band east of road (15) 


OC 

10.9 


Foamline perpendicular to bridge, 
roughness band, calm on west side 

1345 

OC 

12.3 


Turbidity change: perpendicular 
to bridge, brown water on north 
side, green water on south side 

1350 

OC 

15. 1 
15.4 


Foam Line perpendicular to road 
with faint meandering slicks 

1354 

T 

19 


Turn around 


Bay 

15.6 


Foamline perpendicular to bridge; 
small meanders 


Bay 

15.3 


Foamline and slicks perpendicular 
to road, meandering trend 

1401 

Bay 

14.1 

C-2 

ESE 

Roughness band and slicks 
perpendicular to road 


Bay 

12.3 


Slick: two bands perpendicular 
to road; straight trend (16) 


Bay 

12.8 


Slicks: irregular 

1 406 MLW 

Bay 

14 


Slick: large meandering 


Bay 

Cl 


Slick: irregular shape 


Bay 

12 


Slicks: irregular shape near 12 

1421 

T 

12 


Turn around, slicks; trending 
80“SE into 13 

1426 

OC 

13 


Roughness lines parallel to 
channel, calm on south side 


OC 

14 


Slicks in evenly spaced rows 

1433 

OC 

1 3.9 


R/V Holton and helicopter; 
slick and color change (evenly 
spaced); brown water on north 


side, blue water on south side 






J 
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Tuesday, October 7, 1980 (Continued) 


Time 

Tide 

Side 

Mile 

Wind 

Comments 

1435 


OC 

B1 


Slick in center of channel 

1438 


T 

19 


Turn around 



Bay 

B2 





Bay 

B1 


Slicks center of channel 



Bay 

C2 


Slicks 

1447 


Bay 

11.9 


Slick: wide and perpendicular 
to road 



Bay 

10.8 


Slick: trending 70®SW into 
channel 

1455 


Bay 



Roughness change: calm east of 
13 (20) 



Bay 

7.5 


Slicks: (2) irregular trending 
meander, perpendicular to road 



Bay 

6.5 


Slicks: trending 30*SW 



Bay 

5.9 


Slick: irregular shape, perpendar 
icular to road 



T 

12 


Turn around 



OC 

12 


Slicks: parallel to channel; 
faint row trending 80®SE 

1509 

1 hr 

OC 

13 

E 

Slick at channel mouth 


after 

MLW 

OC 

14 

5-10 

Slick perpendicular to road and 
curving parallel to channel 

1518 


Oc 

B1 





OC 

B2 


Slicks 

1521 


T 



Turn around 



Bay 

B2 


Foamline perpendicular to road. 


calm on north side, clouds to 
west 


/ 
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Tuesday, October 7, 1980 (Contiaued) 


Time 

Tide 

Side 

Mile 

Wind 

Comraenta 



Bay 

B1 


Slicks east of fish fence 



Bay 

15.3 


Slicks perpendicular to road, 
meanders south of B1 

1528 


Bay 

C2 

(14) 


Slick perpendicular to road 
with small meanders 



Bay 

12.4 


Roughness bands perpendicular 
to road 



Bay 

11.6 


Slick perpendicular to road 

1532 


Bay 

14 


Roughness band rough on north 
channel 

1535 


Bay 

14 


R/V Holton and 2 boats; slick 
between channel to Cl (21,22) 



Bay 

7.3 


Slick perpendicular to road 
w;i.th Ifl.rge meander 



Bay 

5.7 


Slicks; one perpendicular to 
road, one trending 50® SW 

1549 


T 

12 


Turn around; slick perpendicular 
to road and one slick parallel 
to channel 

1555 

Flood 

OC 

13 


Slick perpendicular to road 



OC 

11.5 


Slick perpendicular to road, 
small meanders 



OC 

13.7 


Slick perpendicular to road, 
long meanders 



OC 

13.9 


Poamllne perpendicular to road 

1602 


OC 

B1 

E 

5-10 

Slick perpendicular to road, 
broad band 

1605 

2 hr 

after 

MLW 

T 

19 


Turn around 



Bay 

13.7 


Slicks perpendicular to road. 


channel around 14 


IViesday, Octobar 1 , 1980 (Concluded) 


Tine 

Tide 

Side 

Mile 

Wind 

Comments 

1615 


Bay 

14 

10.8 


Slicks trending 30* SW into 
channel around 14 



Bay 

13 


Slick between channel and Cl 
around 13 

1620 


Bay 

7 


Slick perpendicular to road, 
slight meander 
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Wednesday, October 8, 

1980 



Time 

Tide 

Side 

Mile 

Wind 

Comnents 

0921 


OC 


W 5-10 

Sunny, no clouds, hazy, sea 
calm 

0953 

5 hr 
before 
MLW 

OC 

12 





OC 

6.1 

to 

7.0 


Foamline parallel to road, 
becoming indistinct, post mile 
marker 7 .0 

1000 


OC 

8.0 

to 

8.4 

SW 5-10 

Foamline concave west, meanders 
forming half circle 



OC 

14 


Roughness change; rough area 
parallel and 201 m (220 yd) 
east of road 



OC 

11.6 


Foamline perpendicular to road. 
Large meanders, rough on south 

1013 


T 



Turn around 



Bay 

11.8 


Foamline perpendicular to road, 
large meaviders, rough on south, 
blue water on south side and 
green water on north side 

1025 


Bay 

14 


Left 14 at 1035 



Bay 

13 


Roughness line; large meanders, 
calm in channel, rough to the 
south 

1040 


T 



Turn around; colliers parallel 
to road, sea 0.3 m (1 ft) 

1045 

4 hr 
before 
MLW 

OC 

12 


Roughness bands: 1st band par- 
allel to channel, 2nd band 
parallel to road, 183 to 274 m 
(200-300 yd) east, rough on 
east 

1050 


OC 

13 


Foamline; large meanders trend- 
ing 20* SE 



OC 

14 


Roughness band parallel to road 



OC 

B2 

Souther ly 



(Continued) 


Wednesday, October 8, 1980 (Continued) 


Time 

Tide Side 

Mile 

Wind 

Comments 

1102 

T 

19 

SW 5-10 

Turn around 


Bay 

B1 


Slick off pier on Fishermans 
Island 

1111 

Bay 

12.3 


Turbidity chanqe; boundary 
perpendicular to road in larqe 
meanders; water on north side 
green, water on south side blue 

1 1 16 

Bay 

14 


Roughness bands parallel to 
road; ocean side disappears 
into channel; R/V Holton east 
on 14 

1126 

T 

12 


Turn around 


OC 

C-1 


Roughness band parallel to 
road, from 13 Into channel 

1 1 36 

oc 

12.6 


Foamline perpendicular to road; 
blue water on south side, green 
water on north side 


OC 

B2 


Foamline in center of channel 
with large irregular meanders 

1145 

3 hr T 

before 
MLW 

19 


Turn around 

1150 

Bay 

B-1 

to 

15.6 

B-1 

Roughness band perpendicular to 
road and north of B-1; blue 
water on north side, green 
water on south side 


Bay 

14.8 


Roughness band perpendicular to 
road 

1154 

Bay 

12.6 


Turbidity change; no formline, 
perpendicular to road, big 
meanders; green water on north 
side, blue water on south side 
(6) , 

1205 

Bay 

11 

SW 5-10 

Lunch 

1240 

2 hr T 

11 


Turn around, ships 50® NE 


before 

MLW 


/ 


Wednasday, October 8, 


1980 (Continued) 


Time 

1255 

1258 

1303 


1323 

1337 

1342 


Tide Side Mile wind 
OC 13.4 

OC 15.4 

to 

B-1 

T 19 SW 5-10 

Bay 14.0 

T 

OC 14.1 

OC 15.4 

1 hr T 
before 
MLW 

Bay 15.3 

Bay 13 

Bay 11.7 


Comments 


Poamline (weak)i color change — 
brown water on south side, blue 
water on north sidei picture of 
Holton (10) 

Poamline perpendicular to road, 
small regular meanders 


Roughness band and turbidity 
change perpendicular to road» 
brown water on south side, blue 
water on north side; capillary 
waves south only(ll) 

Turbidiy change perpendicular 
to road; brown water on south 
side, blue water on north side; 
capillary waves in brown, large 
meanders water (12) 

Turn around; ships face bridge 
trending 70-80* NE 

Turbidity change perpendicular 
to road, large meanders; brown 
water on north side, blue water 
on south side 

Poamline perpendicular to road; 
brown water to north, blue 
water to south, large meanders 

Turn around 


Turbidity change perpendicular 
to road, brown water to north, 
blue water to south, large 
meanders; capillary waves to 
north 

Roughness line; brown water to 
east, blue water to south 

Poamline: brown water to north, 
blue water to south 


I960 (Continued) 


Wednesday, October 8, 


1405 


1415 


1420 

1425 


1434 


1441 


- 

Mile 

Wind 

III Comments 

Bay 

14 


Roughness band perpendicular 
to road 

Bay 

1-3 


Slick, around I3 trending 30»NB 
into channel meanders 

T 

12 

SW 5-10 

Turn around; ships at I2 per- 
pendicular to road 

OC 

13 


Roughness band perpendicular 
to road, calm in channel, rough 
to north 

oc 

12 


Roughness band parallel to 
road 

OC 

12.3 


Turbidity change; pe x-pendicular 
to road, green water to north, 
blue water to south, meanders 
.14) 

oc 

13.4 


Picture of R/v Holton(15) 

oc 

14. 1 


Turbidity change perpendicular 
to road, brown water to north, 
blue water to south 

oc 

B-1 

to 

15.5 


Roughness band perpendicular to 
road; brown water to north, 
blue water to south(l6) 

oc 

15.8 


Fishermans Island 

T 

19 


Turn around 

Bay 

14.1 


Turbidity change perpendicular 
to road, brown water to north, 
blue water to south; capillary 
waves in brown water area 

Bay 

12.3 


Turbidity change perpendicular 
to road, brown water to north, 
blue water to soudi 

Bay 

13 


Roughness band: rough on east, 
calm on west 


Bay 6.6 


Slick trending 50»SW, large 
meanders 
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Wednesday, October 8, 1980 (Continued) 


Time 

1443 

1500 

1508 


151 ? 

1519 

1524 

1531 


1543 


Tide 


MLW 


1 hr 
after 
MLW 


Side 

Mile 

Wind 

Comments 

Bay 

12 


Rest stop 

T 

12 WNW 

10-15 


OC 

8.7 


Roughness band trending 60®SE 

OC 

14 


Roughness band parallel to 
road, calm to north, large 
meanders 

OC 

12.2 


Roughness band; perpendicular 
to road, brown water to north, 
blue water to south 

OC 

14.3 


Color change perpendicular to 
road, brown water to north, 
blue water to south 

T 

19 


Turn around 

Bay 

B-1 


Turbidity change perpendicular 


to 


to road, green water to souch, 


15.3 


blue water to north, some foam 

T 

13 



OC 

10.7 


Slick; concave south trend 

OC 

12.8 


Roughness band trending NE 

OC 

14.2 


Roughness band trending 50® 
NE(23) 

OC 

14.7 


Roughness band trending 50® NE 
parallel to road 

OC 

15.2 


Roughness band perpendicular to 
road, bands NE 

T 

19 

W 5-10 

Turn around 

Bay 

B-1 


Roughness band perpendicular to 


to 


road, rough on south, relative- 


15.3 


ly strong boundary 


j 


Wednesday, October 8, 

1980 (Concluded) 


Time 

Tide 

Side 

Mile 

• tK 

Comments 



Bay 

14.1 


Slic)c perpendicular to road 
sharp southern boundary 

1612 


T 

11 


Turn around 

1625 


OC 

13 


Slick in channel perpendicular 
to road 



OC 

10.6 


Slick perpendicular to road 



OC 

14.0 


Slick perpendicular to road 

1631 


OC 

15.0 


Roughness band around the Third 




to 


Island 




1 3 



1718 


T 

11 

W 5-10 


1 7";6 


OC 

13 


Slicks: irregular shapes 



OC 

8.7 


Slick perpendicular to road 

1730 


OC 

11.3 


Slick perpendicular to road 



OC 

12.5 


Slick parallel to road 



OC 

13.7 


Slick perpendicular to road 



OC 

14.5 


Slicks: widely spaced 

1 738 


T 

19 


Turn around 



Bay 

15 


Slick perpendicular to road 



Bay 

15.8 


Slick: (two) perpendicular to 
road 



Bay 

11.5 


Slick parallel to road 

1746 


Bay 

12.5 


Slick trending 30®NW 

1753 


Bay 

13 


Slick out of channel, bands SE 



Bay 

13 


Roughness band from channel to 
SE 

1758 


T 

12 

W 5-10 

Turn around to check ODU-1 


74 


J 

i iiri h i ill 


Thursday, October 9, 1980 


Time 

Tide Side 

Mile 

Wind 

Comments 

1100 



W 5-10 

Conditions: calm seas, hazy, 
no clouds 

1231 

3 hr OC 

before 
MLW 

12 


Slick trending 60*Nb, meanders 
from 12 


OC 

6-6.8 


Slick parallel to road, 
meanders and turns out to sea 

1240 

OC 

13 

(8.9) 


Slick trending 50*SE, 13 


OC 

14 


Slick trending SE into channel 


OC 

10.9 


Slick parallel to road 

1244 

OC 

11 .3 


Foamline trending 80*SE 

1245 

OC 

12.6 


Foamline perpendicular to road 
with small meanders 

1249 

OC 

B1 


Foamline perpendicular to road 
with small meanders; roughness 
band farther east(31) 

1253 

T 

19 


Turn around 


Bay 

B2 


Slick perpendicular to shore, 
large meanders 


Bay 

15 .5 


Slick perpendicular to road 


Bay 

13.7 


Turbidity change; brown water 
toward north, blue water toward 
south; trending 30‘'NW 

1303 

Bay 

14 

(11.0) 

W 0-5 

Slick parallel to road, large 
irregular me.nders 


Bay 

13 

Cl 


Roughness band parallel to road 
from 13 to Cl 


Bay 

6.5 


Foamline trending 30‘SW 

1311 

Bay 

5.6 


Foamline trending 40°NW, patchy 


Bay 

5.4 


Slick perpendicular to road, 
meanders 


(Continued) 


.. m' 
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•niursday, October 9, 1980 (Continued) 


Time 

Tide Side 

Mile 

Wind 

Comments 


T 

12 


Turn around 

1314 

OC 

12 


Slic)c perpendicular to road; 
meanders along channels (R/V 
Holton ) 

1319 

OC 

5.4 


Slick perpendicular to road, 
small meanders 


OC 

5.8 


Foamline trending 40“SE 


OC 

6.1 


Poamline trending 40®NE, rough 
on east side 


OC 

C-1 


Roughness band parallel to road 

1325 

2 hr OC 

before 
MLW 

13 


Slick trending 40®NE, small 
meanders 


OC 

14 


Different roughness; rough 
south and calm north 


OC 

10.7 


Slick trending 30®NE 

1 329 

OC 

1 3.1 


Foamline perpendicular to road 


OC 

14.0 


Foamline trending 50®NE with 
slicks 


OC 

14.0 


Foamline trending 50®NE with 
slicks 


OC 

15.4 


Different roughness: rough on 
north side and calm on south 

1335 

OC 

B2 


Slick in SE channel and middle 
B2 

1 337 

T 

19 


Turn around 


Bay 

B2 


Slick: y-shaped on mouth end of 
B2 


Bay 

15.5 

B1 


Roughness band concave, north 
along coast and east from 13.2 


to 14.5 


Thursday, October 9, 1980 (Continued) 
Time Tide Side Mile Wind 


Bay 

14 

1344 

Bay 

13.5 


Bay 

12.7 


Bay 

10.9 

1351 

Bay 

14 


Bay 

7.0 

1357 

Bay 

6.2 


Bay 

5.4 


Bay 

12 


T 

12 

1407 

OC 

6.8 WWW 0-5 

1412 

OC 

14 


OC 

12.3 


OC 

13.4 

1419 1 hr 

OC 

14 


Comments 


Roughness band perpendicular to 
road, wide band over shoals, 
fomallne 

Roughness patches, concave 
south 

Roughness band trending 60® SW 

Roughness band parallel to road 
and 274 m (300 yd) west 

Foamline trending 45® SW, bends 
west into 14, concave east(34) 

Roughness band trending 30® SW, 
parallel to road farther south 

Roughness band parallel to road; 
slic)c (35) perpendicular to 
road with large meanders 

Foamline perpendicular to road, 
trending NW 

0. 3-m (1-ft) waves 

Turn around; rough patches east 
side of T-2, along channel 
rough north side (36) 

Roughness band parallel to road 
at 91 m (100 yd), slide perpen- 
dicular to road at 13 

Roughness band out of channel, 
bends NE parallel to road 

Foamline and roughness band 
perpendicular to road bends 
NE(0) 

R/V Holton and helicopter 

Foamline perpendicular to road, 
slight meanders 

Rough patches: rows of brown 
and green water 


OC 


niursday, October 9, 1980 (Continued) 


Time Tide 

Side 

Mile 

Wind 

Comments 


OC 

B1 


Turbidity change > brown water 
to north, blue water to south, 
just before B1 


T 

19 


Turn around 


Bay 

15.6 


Roughness band along shore, 
calm to north, rough to south » 
south side has foam 


Bay 

14.0 


Foamline perpendicular to road 
small meander 

1433 

Bay 

13.5 


Roughness band 366 m ( 400 yd ) 
west and parallel 

1435 

Bay 

12.3 


Foam and blue water to the 
south 


Bay 

12.2 


Roughness band; rough on north, 
calm on south, all blue 
meanders 


Bay 

13 


Slic)c perpendicular to road, 
then parallel to channel 


Bay 

C-1 


Roughness change; bay calm, 
ocean rough 

1443 

Bay 

5.7 


Slic)c perpendicular to road, 
irregular shape, large meanders 

■ 

Bay 

12 

(5.4) 


Slick: broad and perpendicular 
to road, bends into channel 

1407 

T 

11 

WWW 0-5 

Turn around 

1514 

OC 

11 


Roughness band 366 m ( 400 yd ) 
east parallel to road 


OC 

12 


Roughness band parallel to 
channels and road; ships per- 
pendicular to Cl(4,5) 


OC 

10.7 

to 

12.0 


Slick trending 60“NE, alternat- 
ing rows of calm and rough 
water, straight and equal 


78 


Thursday, October 9, 1980 (Continued) 


Time 

Tide 

Side 

Mile 

Wind 

Comments 

1527 

MLW 

OC 

12.1 


Slicks (two)* 80»NE, meandering 



OC 

13.7 


Slick patch 457 m (500 yd) east 
of road 

1529 


OC 

14.0 


Slick perpendicular to road 



OC 

B1 


Turbidity change; alternating 
rows of rough green water and 
calm blue water 



OC 

B1 

15.4 


Foamline and turbidity changes; 
brown water on north, blue 
water on south, large meanders 
just south of B1(6' 



OC 

Bl 

15.5 


2 slicks perpendicular to road, 
just north of Bl 

1535 


T 

B2 


SW flats, very low water 



Bay 

15.6 

Bl 


Slick parallel to coast 



Bay 

15.3 


Foamline and turbidity change; 
brown water to north and blue 
to south, small meanders 



Bay 

15.1 


Slick perpendicular to road, 
large meanders 



Bay 

14.3 


Rough patches: concave north at 
C2; irregular shape and faint 
slicks far west 



Bay 

12.2 


Roughness band: rough water on 
north, calm water on south 

1545 


Bay 

12. 1 


Slick trending 60®SW 



Bay 

11.0 


Slicks meandering 



Bay 

13 

8.9 


Slicks parallel to channel 

1554 


Bay 

6.4 


Slick trending 50“NW, straight 


Slicks meandering parallel to 
channeK 7) 




Bay 

6.0 

ESE 0-5 

Slick trending 70° SE, small 
meander 

T 

13 


Turn around; calm to east, 
patches and slicks irregular 

OC 

11.0 


Rows, calm then rough, small 
meanders (not on bay side) (8) 

OC 

12.0 


Slicks perpendicular to road, 
large meanders 

OC 

14.0 


Slick perpendicular to road 
(R/V Holton) (9) 

cx: 

15.0 


Slick perpendicular to road, 
small meanders 

OC 

15.6 


Slicks (three): follow trend 
coast, small meanders 

OC 

B2 


Slick perpendicular to north 
end of bridge 

T 

19 


Turn around 

Bay 

15.6 


Slicks perpendicular to shore 

Bay 

15.2 


Slicks and foamline; splits 
west 

Bay 

14.0 


Roughness bands perpendicular 
to road with slicks 

Bay 

12.4 


Slicks perpendicular tc road 

Bay 

12.0 


Slicks perpendicular to road 

Bay 

10.8 


Slick perpendicular to road 
with meanders 


1 hr 
after 
.W 


Bay 


14 


Calm both sides 14 


Thursday, October 9, 1980 (Continued) 


Time 

Tide Side 

Mile 

Wind 

Comments 

1631 

Uay 

6.4 


Slicks trending 70®NW, two 
slight meanders 


Bay 

5.8 


Slicks perpendicular to road, 
then bend SW to 12 

1634 

Bay 

12 


Slicks in channel, trending 
45*SW 


T 

12 


Turn around 


oc 

12 


Slick parallel to channel 


oc 

6.3 


Slick trending 60“SE, irregular 
meanders 


oc 

13 


Slicks alternating rough and 
calm bands 

1655 

oc 

13 


Slick perpendicular to road; 
also, irregular slicks 
parallel to channel 


oc 

14 


Slick perpendicular to road 


oc 

12.4 


Slick parallel to channel 


oc 

1 2.5 


Slick perpendicular to road, 
irregular shape 


oc 

14.7 


R/V Holton (13/14) 

1702 

oc 

B1 

SSE 5-10 

Slick perpendicular to road 


oc 

B2 


Slicks: center of channel, 
trending NE 


T 

19 


Turn around 

1713 

Bay 

C2 


Slicks perpendicular to channel 



12.1 


Slicks irregular and perpen- 
dicular to road 

1716 


11.8 


Slicks perpendicular to road; 


rows on ocean side 




Ihursday, October 9, 1980 (Concluded) 


Time 

Tide 

Side 

Mile 

Wind 

Comments 




13 


Slic)c8i large irregular slicks 
perpendicular to road 




6.3 


Slicks trending 50°NW 

1713 



6.0 


Slicks perpendicular to road 




12 


Slick perpendicular to road 

1 720 



11 


Slick perpendicular to road, 
meanders around fishing peir 




2.7 


Slicks (two)i perpendicular to 
road, large meanders 

1737 

2 hr 

after 

MLW 




Rows both sides perpendicular 
to road 


Friday, October 10, I960 


Time 

Tide 

Sidt. 

Mile 

Wind 

Comment a 



T 


ESE 10" 15 

Weather: cloudy and hazy 

1232 

4 hr 
before 
MLW 

OC 

1 .7 


Slick perpendicular to road 



OC 

2.2 


Slick perpendicular to road 

1241 


OC 

8.0 


Slick trending 40*SE, large 
meanders 

1245 


OC 

1-4 

to 

10.6 


Roughness band; cc.lm on west 
side 



OC 

12 to 15 


Waves of 0.5 m (1.5 ft) 

1250 


OC 

15 to 
B1 


Slick trending 70*NE 



OC 

17.8 


Foamline perpendicular to road 

1254 


T 

19 


Turn around 



Bay 

B1 to 
15.5 


Roughness band; 'ough on north 
side 

1300 


Bay 

15 .0 

ESE 10-15 

Foamline: weak, perpendicular 
to road 

1305 

3 hr 
before 
MLW 

Bay 

14 


Slick trending 30*SW around 
Fourth Island 



Bay 

12 


Roughness band on both sides of 
Second Island 

1312 


T 

12 


Turn around 

1318 


OC 

8.6 


Foamline perpendicular to road 



OC 

14 


Roughness band parallel to road 
and crosses road at 10.9 mile 
mark, calm on west 



OC 

15.4 


Foamline perpendicular to road, 
meanders 


(Continued) 
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Friday, Octobar 10, 1980 (Concluded) 


Tima 

Tide Side 

Mila 

Wind 

Conunants 

1330 

OC 

B2 


Foamlina perpendicular to road 

1331 

T 

19 


Turn around 


Bay 

17.7 

to 

B2 


Foamline perpendicular to road 

1 336 

Bay 

15.3 


Roughneaa band perpendicular 
to road, calm on soutn 


Bay 

14 


Haves less than 0.3 m (1 ft) 

1 347 

T 



Turn around 


OC 

13 


Roughness band parallel to road 

1344 

OC 

8.8 


Slic)(i wea)c trending 30°NE 


OC 

14 


Foamline parallel to road, 
extends (0.5 m) north of the 
Fourth Island 


OC 

15.2 


Foamline trending 50°NE, large 
meanders 

1407 

2 hr T 

before 
MLW 

19 

ENE 10-15 

Turn around 

1411 

Bay 

15.1 


Roughness change perpendicular 
to road, north side rough and 
dar)c, south side calm 

1417 

Bay 

14 


Slide parallel to road 

1423 

Bay 

12 


Slic)c parallel to road 











DATE 10-6-8C 

3 hrs before MLW 


oaiGlNAL PAGE IS 
CF POOR QUALITY 



10-6-80 


1 hr before MLW 


ORIGINAL PAGE IS 
OF POOR QUALITY 









E 10-7-80 

F 5 hrs before MLW 


ORIGINAL PAGE IS 
OF POOR QUALITY 





























MTf 


ORIGINAL PAGE IS 
OF POOR QUALITY 


10-8-80 


^ 5 hrs before MLW 












ORiGiNAL PAGE IS 

OF POOR QUALITY 

0*TE 10-8-fc)0 

2 hrs before MLW 







OftTC 


ORIGINAL PAGE IS 
-r pnoR QUALITY 


10-8-80 


•HME 1 hr after MLW 







0*Tt 


ORIGiNAL PAGE t 
OF POOR QUAUTY 


10-8-80 


TMi 3 hrs after MLW 





Of POOH ouALiry 


OftTE 

me 


10-9-80 

3 hrs before MLW 




OkTt 10-9-80 


ORIGINAL PA°t 
OF POOR QUALITY 


Ti« 2 hrs before MLW 









DATE 10-9-80 




vm. l hr after MLW 









ORIGINAL PAGE IS 
OF POOR QUALITY 


DATE 

me 


10-10-80 

4 hrs before MLW 





ORIGINAL PAGE IS 
OF POOR QUALITY 


0*Tt 10-10-80 

TMi 3 hrs before MLW 







ORIGINAL PAGE IS 
OF POOR QUALITY 

o»Tt 10-10-80 

2 hrs b€ "or# MLW 






APPENDIX C 


MAPS SHOWING SURFACE CHARACTERISTICS 
AND WRITTEN OBSERVATIONS FROM 
FLIGHT TRANSECTS 


4 

3 

This appendix rontalns written observations of flight transects based j 

on all available data as well as maps of surface roughness observations | 

made during 24 selected passes of the Wallops P-3 aircraft. | 


I 


-j 

I 

i 
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10/07/80 


TIME (TV) 

15:14:50 

15:16:50 

15:18:03 

15:18:12 

15:18:14 

15:18:22 

15:18t25 

15:18:25 

15:18:52 

15:19:04 


TIME (35 mm) 


DESCRIPTION 


Start record 
IP (Light Tower) 

Beach 
Boat wake 

Front w/scalloped foam line 
Turbidity boundary 
Turbid to the North 
Trend 90* 

Small boat 

Foam line, trend 90* 

Front with scalloped foam line 
Turbidity boundary 

Horns pointing t- he South 
Trend 75“ 

Turbidity change 

More turbid to the North 

15:19:08 Front with patch foam line 

Strong turbidity boundary 
Horns pointing to the West 
Turbid to the East 
Trend 170* 


COMMENTS 

Pass No. 2- IS 

Ir Band t ime: -1 s 

SUSS time: OK 

AOL t ime : OK TV t ime 

Heading: 233* 

Wind: 328*; 1,01 m/s (2 kn) 
A/C speed: 108 m/s (210 kn) 
Ground speed: 107 ra/s 
Temp: 14* C 

Side- looking TV count: 332 


PRECEDING PAGE BLA ,C NOT FILMED 


10/07/80 (Continued) 

TIME (TV) TIME (35 nnn) DESCRIPTION 

Pass No. 


15 :19:12 

15:19:19 
15 :19:29 


15:19:45 

15:19:59 

15 :20:20 
15:20:59 
15:21 :02 
15:21:10 
15:21:17 
15:21:23 


15:19:09-11 Front w/strong ioam 

Turbid to East 
Trend 110* - turns to 180* 

Str iat ions 

15 :19:2b- 30 Front w/strong foam line 

Scalloped - horns pointing to the West 

Slightly more turbid to the East? 

Trend 45* 

Striat ions 

Turbidity ^ 'ange 
Turbid to the North 

15 :20:19 Bay Bridge 

Turbidity change 

Turbidity change 

Turbidity change 

Turbidity change 

Data off 


COMMENTS 


2- IS (Concluded) 


10/07/80 (Continued) 


TIME (TV) 

15:24:20 

15:26:21 

15:27:19 

15:27:30 

15:27:39 

15:27:51 

15:28:15 


15:29:09 

15:29:21 

15:29:32 


TIME (35 nnn) 


DESCRIPTION 


Start record 
IP 

Data on 

Ship) — dead center 
Ship on right 
Striation 

Front w/strong foam line 
Scalloped - horns pointing to 
the Southwest 
Turbidity boundary 
Turbid to the Northeast 
Trend 140* 

Weak turbidity change 
Turbid to the North 

Itenhaden boat trail 

Beach 


COMMENTS 

Pass No. 4- IN 
L-Band t im": OK TV 
SUSS time: OK TV 
AOL time: OK TV 
AK: 2 s slow 
Heading: 232* 

Wind: 220*; 1.01 lu/s (2 kn) 
A/C speed: 108 m/s (210 kn) 
Ground speed: 107 m/s 
Temp: 14* C 

Side- look ing TV count: 510 


V. 


15:29:38 


Data off 


10/07/80 (Continued) 


TIME (TV) 

TIME (35 imn) 

DESCRIPTION 

COMMENTS 

15:35:17 


Start record 

Pass No. 1-lS 

15:36:28 


IP 

L-Band time: OK ( t 0 .5 s) 

15:36:47 


Data on (beach) 

AOL time: OK TV time 

15:37:05 

15:37:05-7 

Patchy foam line 
Clear H 2 O just on edge of 
foam line 

Heading: 233’ 

Wind: 265’; 1.03 m/s (2 kn) 

15:37:54 

15 :38:36 

Front w/strong foam line 
Horns pointing to the Southwest 
Turbid to the Northeast 
Trend 160’ 

St rial ion 

A/C speed: 102.9 m/s (200 kn) 
Ground speed: 102 m/s 
Temp: 14’ C 

Side- looking TV count: 704 

15 : 39:44 

15:39:46-49 

Meandering turbidity change 
More turbid to the Southwest 



15:40:30 


Data off 


10/07/80 (Continued) 


TIME (TV) TIME (35 mm) 

15:45:30 

15:45:37 

15:46:24 

15:46: 40-46 

15:46:47 

15:46:53 

15:47:20 

15:47:31 

15:47:51 


DESCRIPTION 

Start record 

IP (beach) 

Da ta on 

Small boats 

Turbidity boundary 
Turbid to the Northwest 
Trend 45° 

Channel marlcer (R-10) 

Bridqe Tunnel 
Boat wa)ce 

Front w/slight foam displaced 
Off turbidity boundary 
More turbid to the North 
Trend 110° 


COMMENTS 

Pass No. 2-2N 
L-Band time: OK TV 
AOL time: CHC TV time 
Heading: 050° 

Wind: 228°; 2.6 m/s (5 kn) 
A/C speed: 108 m/s (210 kn) 
Ground speed: 107 m/s 
Temp: 14° C 

Side-looking TV count: 853 


15:48:20 15:48:17-22 Front w/strong foam line 

Scallop)ed — horns pointing to 
the West 

Ttjrhid to the East 

15:48:44 Turbidity boundary 

T:jrbid to the East 
Trend 45° then 135° 










10/07/80 (Continueii) 


TIME (TV) TIME (35 mm) 


DESCRIPTION 


Pass No. 


15:48:50 


15:48:57 


15:49: 35 
15:49:35 

15:49:49 


15:48:48-52 Turbi<3ity boundary 

Trend 180° 

15:48:52 Small boat in view 

Front up foam line 

Slightly mcr'e turbid to the North 

Trend 80° 

15:49:20 Turbidity change 

Slightly more turbid to the North 

Boat wake 

Boat wake? 

Foam line? 

Beach 


COMMENTS 


2-2N (Concluded) 


15:49:53 


Data off 


10/07/80 (Continued) 


TIME (TV) TIME (35 mm) 

15:54:40 

15:54:52 

15:55:51 

15:55:53 

15:56:09-11-12 

15:56:19-24 

15:57:08 


15:57: 30-32 

15:58:02 

15:58:26 

15:59:37 


DESCRIPTION 


Start record 
IP 

Data on 

Foam p>atch from Menhaden 
boats 

Foam patch from Menhaden 
boa ts 

Menhaden purse seine up boats 

Front w/stronq foam line 

Sliqhtly scalloped 

Horns pointed to the South 

Turbidity boundary 

More turbid to the North 

Trend 120“ 

Striations perpendicular to 
sliqht line 

Ship 

Data off 

Beach 


COMMENTS 

Pass No. 3- IS 
L-Band time: OK TV 
SUSS tine; OK TV 
AOL time: OK TV 
Headinq: 222“ 

Wind: 220“; 1 */s (2 Itn) 

A/C speed: 107 m/s (208 )cn) 
Ground speed: 105 m/s 
Temp: 14“ C 

Side-lookinq TV count: 1008 
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10/07/80 (Continued) 

TIME (TV) TIME (35 mm) 

16:02:30 

16:03:24 

16:04:16 

16:04:32 

16:04:40 

16:04:52 

16:04:56 

16:04:59 

16:05:07-08 

16:05:24 


16:06:06 
16:06: 1 1 
16:06:14-15 
16:06:17 



DESCRIPTION 


COMMENTS 


Start record 
IP (Beach) 

Data on 

Ship 

Ship 

Ship Waite 
Turbidity change 
Striations 
Striations 

Front w/strong foam line 
Turbidity boundary 
Horns pointing to the Southwest 
Turbid to the North 
Trend 1 35“ 

Ship wa)ce 

Small boat 

Ship walte 

Turbid patch and striation 


Pass No. 4-2N 
L-Band time; 1 s fast 
SUSS time: OK TV time 
AOL time: OK TV time 
Heading: 023“ 

Wind; 220“; 1 «/s (2 )cn) 

A/C speed: 109 m/s (212 )cn) 
Ground speed: 109 ra/s 
Temp: 14“ C 

Side- looking TV count: 1118 
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10/07/80 (Continued) 


TIME (TV) TIME (35 mm) 


DESCRIPTION 


16:06:24 


16:06:32 


Pass No, 


Front w/discontinuous foam line 
Turbidity boundary 
Horns pointing to t)ie South 
Turbid to the South 

Beach 


16:06: 35 


Data off 








COMMENTS 


4-2N (Concluded) 
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10/07/80 (Continued) 

I TIME (TV) TIME (35 mm) 

16:11:00 

^ ! 16:12:27 

( i 

^ i 16:13:21 

i; i 

I 16:13:30 

I 16:13:46 

16: 1 3:49-53 
16:13:58-14:40 
16:14:42-45 


16:15:10 

16:15:52 

16:16:03 


DESCRIPTION 


COMMENTS 


Start record 
IP 

Beach 
Data on 
Weves 

Menhaden boat walte 

Turbid patches 

Front w/stronq foam line 
Scalloped, horns pointinq to 
the Southvrest 
Turbid to the Northeast 
Trend 170® 

Front? (not visible on 
TV or mm) 

Slick-like formation? Glint? 
Beach - data off 


Pass No. 5- IS 

L-Band time: OK TV 

SUSS time: CHC TV 

AOL time: OK TV 

Swept frequency: 2 s fast 

Heading: 196® 

Wind: 320®; 1.5 m/s (3 kn) 

A/C sieed: 110.6 m/s (215 kn) 
Ground speed; 109 m/s 
Temp; 15® C 

Side-looking TV count: 1252 



10/07/80 (Continued) 


TIME (TV) TIME (35 min) 

16:18:00 
16:19:03 
16:19:04 

16:19:08-13 

16:19:14 

16:19:49-50 
16:20:35-55 
16:21 : 1 1-52 
16:22:01 

16:22:10-22 

16:22:34 

16:22:32:34 


DESCRIPTION 

Start record 
IP (Beach) 

Data on 

Striations 

Turbidity change 

More turbid to the South 

Wea)c foam line 

Turbid patches 

Turbid patches 

Wealc foam line 

Horns pointing to the Southeast? 
Turbid to the Northvrest 
Trend 60“ 

Breakers 

Beach 

Data off 


COMMENTS 

Pass No. 6- IN 

AOL time: OK 

120 s in pass- 

alt i tude changed 

Heaoinq: 029“ 

Wind: 320“; 1.5 m/s (3 kn) 

A/C speed: 110.6 m/s (215 kn) 
Ground speed: 106 m/s 
Temp: 15“ C 

Side-looking TV count: 1325 
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10/07/80 (Continued) 

TIME (TV) TIME (35 mm) 

16:27:00 

16:27:26 

16:28:35 no 35 mm coverage 

16:28:46 

16:29:13 

16:30:09 

16:30:02 

16:30:37 16:30:40 

16:31 :10 

16:31:22 


DESCRIPTION 

Start record 
IP (Liqhthouse) 

Beach 

Boat 

Front w/strong foam line 
Horns pointing to the Southeast 
Turbid to the Northwest 

Front w/foam line 
Turbid to the Bast 
Trend 180® 

Boat wake 

Bay Bridge 

Data off 

Turbidity change 

More turbid to the North 


COMMH«TS 

Pass No. 6- IN 
Heading: 231® 

Wind: 320®; 1 m/s (2 kn) 

A/C speed: 110.6 m/s (215 kn) 
Ground speed: 108 m/s 
Temp: 15® C 

Side-looking TV count: 1442 
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10/07/80 (Continued) 


TIME (TV) TIME (35 mm) 

16:35:20 

16:36:57 

16:38:00 

16:38:07 

16:38:26 

16:38:34-46 

16:38:58 

16:39:16 

16:39:35-37 

16:39:38 

16:39:42-44 

16:39:52 


DESCRIPTION 


Start record 
IP (Beach) 

Data on 
Channel buoy 
Ship 

Striation 

Front w/stroTOj foam line 
Turbidity boundary 
Horns pointing to the North*»est 
More turbid to the Southeast 
Trend 45® 

Turbidity change 

Front w/strong foam line 
scalloped slightly 
Turbidity boundary 
Horns pointing to the Southwest 
Turbid to the Northeast 

Turbid patch 

Turbid patches 

Turbidity changes 


COMMENTS 

Pass No. 4-3N 

AOL time: OK TV time 

Heading: 025® 

Wind: 220®; 2.6 m/s (5 kn) 

A/C speed: 110.6 m/s (215 k.n) 
Ground speed: 106 m/s 
Temp: 1 5® C 

Side-loolting TJ "*unt: 1540 


Pass No. 4-3N (Concluded) 


16:40:10-11 Boat wake 

16:40:12 Bata off 


16:40:13 


Beach 



10/07/80 (Continued) 


TIME (TV) 

16:44:45 

16:45:53 

16:46:56 

16:47:01-10 


16:47: 30 

16:48:05-07 

16:48:15-28 


TIME (35 mm) 


16:47:03 

16:47:07 

16:47:16 

16:47:19 

16:47:21 

16:47:25 

16:47:31-33 

16:47:52 


DESCRIPTION 

Start record 

IP (Liqhthouse 1000 ft to riqht) 

Data on (beach) 

Discoloration in water 

Boat wake 

Turbid band 

Patchy turbid areas 

Turbid patch 

Weak boundary 
turbid to North 

Patchy 

Front with foam — irregular 
boundary 

Turbid to the Northeast 

Striation 

Weak front 

Turbid to the Southwest 
Edge of front with foam 
in view 


-- 


laiiiiHiiiia 




COMMENTS 

Pass No. 2-4S 
L-Band time: + 2 s 
SUSS time: TV OK 
AOL time: TV OK 

Heading: 232® 

Wind: 320®; 1.5 m/s (3 kn) 
A/C speed: 108 m/s (215 kn) 
Ground speed: 108 m/s 
Temp: 16' C 

Side-looking TV count: 1642 
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10/07/80 (Continued) 

TIME (TV) TIME (35 mm) DESCRIPTION 


Pass No 


16:48:28 Foam from boat? 

16 48:30 Irregular foam - boat wake? 

16:49:09 Bay Bridge Tunnel 

16:49:43-46 Boat wake througli front turbid 

to the Southwest scalloped, 
horns pointing to Southwest 
No foam 


COMMENTS 


2-4S (Concluded) 


16:49:44 


Da ta c f f 


10/07/80 (Continued) 


TIME (TV) 

TIME (35 mm) 

DESCRIPTION 

16:55:54 


Start record 

16:55:39 


IP (Beach Tower) 

16:56:40 


Data on 

16:56:52 


Channel marker 

16:57:09 

16:57:11 

Ship 

16:57:28 

16:57: 30 

Striation 

More turbid to the North 

16:57:38 

16:57:40 

Front w/irregular foam line 
Turbidity Ixjundary 
More turbid to the South 
Trend 85“ 

16:58:04 


Striation at boundary of 
color change 

16:58:29 

16:58:32 

Front w/strong focun line 
Scallops, horns pointing to 
the South 

Turbid to the North 
Trend 90“ 

(Boat?) Which one? 

16:58:55 


Ship wake 

16:58:57 


Menhaden boat wake 

16:59:05 


Surf 

16:59:07 


Data off (beach) 


COMMENTS 

Pass No. 4-4N 
L-Band time: 3 s fast 
SUSS time: OK TV time 
AOL time: OK TV time 

Heading: 025“ 

Wind: 320“; 1 m/s (2 kn) 

A/C speed: 108 m/s (210 kn) 
Ground speed: 100 m/s 
Temp: 16“ C 

Side-looking TV count: 1746 

end tape 


17:05:30 


17:05:59 

17:07:13 

17:07:30 

17:07:33 17:07:36 

17:07:39 17:07:41-42 

17:07:52 17:07:54-55 

17:07: 55 (Waves) 

17:08:27 

17:08:36 

17:08:47 


17:08:50 


Start record 
IP 

Beach 
Data on 

Front with slight foam line 
Turbid to the Northeast 
Trend 135® 

Weak foam line 
Turbid to the South 
Trend 50® 

( Holton ) 

Front with irregular foam line 
Displaced to the Northwest 
Off turbidity boundary 

Horns to the South 

Sma 1 1 sea 1 lops 

Turbid to the Northwest 


Pass No. 2-5S 
L-Band time: -3s fast 
SUSS time: CMC TV time 
AOL time: OK TV time 

Heading: 230® 

Wind; 220®; 2.1 m/s (4 kn) 
A/C speed: 108 m/s (210 kn) 
Ground speed: 98 m/s 
lamp. 16® C 

Side-looking TV count: 165 


Striations 

Striations 

Striations 





Bifurcating Striations 


10/07/80 (Continued) 


TIME (TV) 

time (35 nmi) 

description 

17:09:44 

17:09:47 

Bay Bridge Tunnel 

17:10:15 

17:10:18 

Slight foam line 



Turbid to the Southwest 

17:10:18 

17:10:20 

Front w/buoy (R-10?) 
Slight foam line 

17:10:33 

17:10:36 

Boat wake 

17:10:36 


Data off 


COW ENTS 

Pass No. 2-5S (Concluded) 






ii£l 


10/07/80 (Continued) 


i 

s 

c 



t 


TIME (TV) 
17:14:10 
17:16:15 
17:16:39 

17:17:00 

17:17:11 

17:17:36 


TIME (35 mm) 


15-16:42 


17-17:37 


17:17:43 


17:17:46 


17:17:47 17:17:52 

17:17:13 Eiid 35 Iran coverage 

17:19:05 


17:19:27 


17:19:39 


DESCRIPTION 


COMMENTS 


Start record 
IP ( beach ) 

Ship 

Striations 
Data on 

Channel mar)cer (red) 

Turbidity change 
More turbid to the SE 

Turbidity change 

More turbid to the South 

Trend 80® 

Ship 

Weak foam line? 

Turbidity change 

More turbid to the North 

Front w/strong foam line 
Scallops, horns pointing South 
Turbid to the North 

Foam line, turbidity change 


Pass No. 4-5N 

SUSS time: 1 s fast 

AOL time: OK TV time 

SF time: 3 s fast 

Wind: 220®; 3.1 m/s (6 kn) 

A/C speed: 108 m/s (210 kn) 

Ground speed: 104 m/s 

Temp: 16® C 

Side-looking TV count: 379 


Data off (beach) 


10/07/80 (Continued) 


I 

I 


TIME (TV) TIME (35 mm) 

17:25:00 

17:25:35 

17:26:43 

17:26:56 

17:26:57 13:26:57 

17:27:11 

17:27:21 

17:27:25 

17:28:10 

13:28:14 

13:28:21 


DESCRIPTION 


Start record 
IP 

Beach 
Da t-a on 

Front w/foam line 
Turbidity boundary 
Turbid to the North 
Trend 110® 

Front with foam line 

Sliqhtly more turbid to the North 

Trend 90® 

Boat 

Wea)c 

More turbid to the North 
Trend 45® 

Weak turbidity change 

Striations 

Striations 


Ln 




COWB1TS 

Pass No. 2-6S 

L-Band time: 4 s fast 

SUSS time: 1 s time 

AOL time: OK. TV time 

Note: failure to mark data on 
may make this a poorly 
documented pass 

Heading: 230® 

Wind: 030®} 1.5 m/s (210 kn) 
A/C speed: 108 m/s (210 kn) 
Ground speed: 105 m/s 
Temp : 1 6® C 

Side-looking TV count; 590 




10/07/80 (Continued) 


TIME (TV) TIME (35 mm) 


DESCRIPTION 


Pass No. 


17:29:05 13:29:09 


Bay Bridge 


17:29:26 


13:29:30 


Turbidity cliange 
Turbid to the Southeast 
Trend 135® 


COMMENTS 


2-6S ( Cone luded ) 
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10/07/80 (Continued) 


TIME (TV) TIME (35 mm) 

17s32:00 

17:35:51 

17:37:21 

17:37:45 13:37:49 

17:38:19 13:38:19 

17:38:40 13:38:44 

17:38:41-46 13:38:46 

13:38:47 

17:38:48 13:38:52 


DESCRIPTION 


Start record 
IP ( beach ) 

Data on 

Front w/foam line, small 
scallops within large 
scallops, horns pointing 
to the Norta 

More turbid to the South 
Trend 80® 

Slight turbidity change 
More turbid to the South 

Front w/strong foam line 
Turbidity boundary 
Scallops, horns pointing South 
Turbid to the North 
Trend 90®, (Boat?) 

Continuation of above 
Turbid to the South ( Osprey ) 

Curved front w/foam line 
Turbidity boundary, horns 

pointing into the clear H 2 O — N 
horns pointing into the turbid 
South, turbid to the Bast 

Turbidity change (ODU-1 ) 


COMMENTS 

Pass No. 4-6N 
SUSS time: 1 s fast 
SF time: 5 s time 
Heading: 025® 

Wind: 060®; 1 m/s (2 kn) 

A/C speed: 108 m/s (210 Icn) 
Ground speed: 103 m/s 
Temp : 1 6® C 

Side-looking TV count: 752 


10/07/80 (Continued) 


COMMENTS 


TIME (TV) 

17:38:51- 

17:38:54 

17:38:57 

17:39:03 

17:39:11 


TIME (35 mm) 


DESCRIPTION 


Pass No. 4-6N (Concluded) 


52 


13:38:54 

13:38:59 

13:39:04 


13:39:08-10 


13:39:11 

13:39:16 


Boat wake 

Marker buoy and striations from 
Bridge Tunnel 


Front w/strong foam line — no turbidity 
(jxtference; mottled surface, scalloped 
horns pointing both ways, larger horns 
point to the Northeast 

Front w/foam line 
Turbidity boundary 
Scalloped, Horns point to 
the Southwest 
More turbid to the NE 
Varying wave approach 

Turbidity change 

Beach 


17:39:15 


Data off 


10/07/80 (Continued) 


TIME (TV) 

17:43:40 

17:44:35 

17:45:47 

17:45:49 

17:45:52 


17:46: 14 


17:46:19 


17:46:29 


17:47:11 


TIME (35 non) 


13:45:57-58 


13:46:13 

13:46:18 


13:46:24 


13:46:32 


13:47:16 


DESCRIPTION 


Start record 
IP ( Light Tower ) 

Beach 
Data on 

Front w/irreqular foam line 
Turbid to the Itorth 
Trend 110“ 

Bucy 

Scalloped foam line 
Turbid to ihe North 
Trend 90“ 

No foam- turbidity change? 
Turbid to the South 
Trend 90“ 

Turbidity change 
Turbid to the Northwest 
Trend 45“ 

Slight foam line 
Turbid to the North 
Trend 75“ 


COMMB1TS 

Pass No. 2-7S 
SUSS time: 1 s fast 
AOL time: OK TV time 
SF time: 5 s time 
Heading: 232“ 

Wind: 040“; 2.1 m/s (4 kn) 
A/C speed: 108 m/s (210 kn) 
Ground speed: 105 m/s 
Temp: 16“ C 

Side-looking TV count; 910 


17:47:19 


13:47:24 


Boat wake 


10/07/80 (Continued) 


TIME (TV) 


17:48:04 


17:48:41 


TIME (35 mm) DESCRIPTION COMMENTS 

Pass No. 2-7S (Concluded) 

13:48:09 Bay Bridge Tunnel 

13:48:27 Turbidity CSiange 

Turbid to the North 

Data off 








uuiuMiilaiiii 


10/07/80 (Continues!) 


TIME (TV) 
17:54; 30 
17:55:17 
17:56:48 
17:57:02 


17:58:07 

17:58:11 

17:58:23 

17:58:29 
17:58; 36 

17:58:40 


TIME (35 nun) 


DESCRIPTION 


13:56:56 


13:57:08-10 


13:57:11 

1 3:57:40 
13:58:13 


13-58;16-17 


13:58:26 
13:58:34-35 
13:56 38 


1 3:58:44 


Start record 
IP (beach) 

Data on 

Weak foam line 

Turbid to the Southwest 

Trend 45* 

Slick in Southeast corner? 
Glint? 

Striations 

Boat wakes 

Weak foam line 

Turbid to the Northeast 

( Holton ) 

Turbidicy change? 

Red buoy 
Boat wake? 

Patchy foam 

Turbid to the Northeast 
\pproachinq beach 

Beach 


COWENTS 

Pass No, 4-7N 
L-Band time: 6 s fast 
SUSS tine: 1 s fast 
AOL time; OK TV time 
Healing; 022“ 

Wind: 220“; 2,6 m/s (5 kn) 
A/C speed: 108 m/s (210 kn) 
Ground speed: 102 m/s 
Temp: 16“ C 

Side-looking TV count; 1050 


4 > 

NJ 


10/07/80 
TIME (TV) 
18:02: 30 
18:04:16 
18:05:28 
18:05:32 
18:05: 37 

18:05:57 

18:06:14 
18:1 6:41 

18:06:59 


(Continued) 

TIME (35 mm) DESCRIPTION 


18:05:37 

18:05:43 


18:06:02 


18:06:20 

18:06:46 


18:07:01 


18:07:05 


Start record 
IP 

Da ta on 
Beach 

Front with weak foam 
Turbid boundary-turbid to N 
Trend 75® 

Front Uirbidity boundary 
Turbid to the North 
Trend 90® (Hoi con) 

Turbidity change-striation? 

Weak foam line 
Slight turbidity change 
Turbid to the Southeast 
Trend 70® 

Ttirbidity change 
Turbid to the East 
Trend 1 70" 

Front turbidity boundary 
No foam 

Undulating boundary 
Turbid to the North 
Trend 80® 


COMMENTS 

Pass No. 2-8S 
SUSS time: 2 s fast 
AOL time: OK TV time 
SF time: 6 s fast 
Heading: 230® 

Wind: 250®; 1 m/s (2 kn) 

A/C speed: 108 m/s (210 kn) 
Ground speed: 100 m/s 
Temp: 16® C 

Side-looking TV count: 1190 


18:07:05 


Data off 


10/07/80 (Continued) 


TIME (TV) 
!8; 1 3; 30 
18:15:06 
18:16:28 
18:16:39 
18:16:57 

18:17:03 

18:17:55 

18:17:58 

18:18:07 

18:18:36 


time ( 35 nun) 


18:16:48 

18:18:01 

18:18:04 

18:18:13 

18:18:42 


description 

Start record 
IP (beach) 

Data on 
Ship 

Pront w/toain line? 

Turbid patches and numerous 
striations 

Turbidity change? 

Striation 
Turbidity change 
Trend 90“ 

Turbidity change 
Three color change 

Turbidity change 
Foam 

More turbid to the North 
Trend 135“ Boat walce? 

Beach 


COMMENTS 

Pass No. 4-8N 
SUSS time: 1 s fast 
AOIj time: OK TV time 
SF time: 6 s fast 
Heading: 023“ 

Wind: 160“; 2.6 m/s (5 )tn) 
A/C speed: 108 m/s (210 kn) 
Temp: 16“ C 

Side-loo)ting TV count: 1313 


18:18:37 


Data off 


10/07/80 fContinue-i) 


TIME (TV) 

TIME (35 ran) 

DESCPIPTIOU 

COMMENTS 

18:23:00 


S'l/art record 

Pass Ho. 2-9S 

18:23:39 


IP 

SOBS tne: 1 s fast 

18:24:46 


Dat/9 on 

AOL ti-e: OK TV tine 

18:24:50 

18:24:55 


SF tine: 5 s fast 

18:24:56 

18:25:01-06 

Boat wake? 

Weak turbidity chanqe 
Trend 90® 

Headinj: 229® 

Wind: 150®; 3.1 m/s (6 kn) 

18: 25:16 

18:25:21-22 

Front w/weaOc foam line 
Tijrbidity boundary 
Turbid to the North 
Trend 90® < Holton ) 

A/C speed: 108 a/s (210 kn) 
Ground speed: 102 m/s 
Tenn: 16® C 

18: 25:24 

18:25:30 

Front turbidity boundary 
Tirbid to the South 
Trend 80® 

Side-looking TV count: 1439 

18:25:27 

18:25:33 

Front turbidi ty boundary 
Tirbid to the East 
Trend 180® 


18:26:00 

18:26:06 

Front with lioht foam 
flo turbidity ^joundary 
distin'-^ui shable 
Trianqular shape 


18:26:16 

18:26:22 

5’ront w/weak foara line 
Timid to the ’forth 
Trend 85® 



10/07/80 (Continued) 


TIME (TV) TIME (35 mm) 


DESCRIPTION 


18:27:09 


18:27:15 Bay Bridge 


18:28:15 


Data off 


Pass No, 


Ln 





COMMENTS 


2-9S ( Cone luded ) 


10,07/80 (Continued) 


TIME (TV) 

TIME (35 mm) 

DESCRIPTION 

18:33:00 


Start record 

18:33:59 


IP (beach) 

18:35:28 


Data on 

18:35:33 

18:35:39 

Large ship to part of screen 

18:35:54 

18:36:01 

Front w/weak foam line 
Turbidity boundary 
Turbid to the North 
Trend 110“ 


18: 36:21 

Striations 
Trend 120“ 

18:36:24 

18:36:31 

Front strong turbidity boundary 
Turbid to the Southeast 
Trend 50“ 

18:36:49 

18:36:57 

Front weak turbidity boundary 
Turbid to the Southwest 
Trend 1 20“ 

(Trawler) 

18:37:00 

18:37:06 

Front w/undulating foam line 
Weak turbidity boundary 
Turbid to the Northeast 
Trend 1 20“ 

(ODU-1 ) 

18:37:26 


Data off (beach) 


COMMENTS 

Pass No, 4-9N 
SUSS time: 1 s fast 
AOL time: CMC TV time 
SF time: 7 s fast 
Heading: 023’ 

A/C speed: 108 m/s (210 kn) 
Ground speed: 102 m/s 
Temp: 9G“ C 

Side-looking TV count: 1537 


147 


10/07/80 (Continued) 


T MF flV) 

TIME ; 35 nun) 

DESCRIPTION 


COMMENTS 

i .nt» \ 1. V / 

18:41:15 

18:42:05 

18:43:13 

18:43:17 

18:43:24 

Start record 
IP (Liqhthouse) 
Data on 
Beach 


Pass No. 2-1 OS 
SUSS time: 1 s fast 
AOL time: C»C TV time 
SF time; 7 s fast 

18:43:47 

18:43:54 

Front w/light foam 


Heading: 227® 

18:43:56-58 

18:44:06 

Turbidity boundary 
Turbid to the North 
Trend 90® 

(Osprey w/cards) 

Turbidity change 


Wind; 190®; 3.1 m/s (6 kn) 
A/C speed; 108 m/s (210 kn) 
Ground speed; 98 m/s 

18:44:52 

1 

18:44:58-59 

Turbid to Bast 
Irregular trend 

Front w/weak foam displaced 

Temp : 1 6® C 

Side-looking TV count: 1639 

18:45:49 

18:46:05 

18:45:57 

to the South of the 
boundary 

Horns pointing to the 
Turbid to the North 
Trend 90® 

Bridge Tunnel 

Data off 

turbidity 

South 



10/07/80 (Continued) 


TIME (TV) TIME (35 mm) 

18:50:45 

18:52:26 

18:53:48 

18:54:20 18:54:28 

18:54:46 

18:54:40 18:54:48 


18:55:03 (Not observed) 

18:55:15 18:55:23 

18:55:23 18:55:31 


DESCRIPTION 


Start record 
IP ( beach ) 

Data on 

Front w/semi -developed 
foam line-turbidity boundary 
Horns pointing to the North 
Turbid to the North 
Trend 120“ 

Striations 

Front w/foam line displaced 
to the North of turbidity 
boundary 

Horns pointing to the North 
Turbid to the South turbidity 
Trend 70“ 

Weak front with foam line 

Front w/weak foam line displaced 
to the North of turbidity boundary 
Slightly more turbid to South 
Trend 120“ 

Boat wake? 

Weak foam — slight turbidity change 
Trend 1 60“ 


COMMENTS 

Pass No. 4-ION 
L-Band time: 8 s fast 
SUSS time: 1 s fast 
AOL time: OK TV time 
Heading: 027“ 

Wind: 150; 3.1 n/s (6 kn) 

A/C speed: 100.3 m/s (195 kn) 
Ground speed: 101.5 m/s 
Temp: 1 5“ C 

Side-looking TV count: 1737 


10/07/80 (Continued) 


TIME (TV) TIME ( 35 mm) DESCRIPTION 

Pass No. 

18:55:32 18:55:40-41 Cliannel marlcer (red) 

18:55:51 18:55:59 Beach 

18:55:53 Data off 


VO 








coMMorrs 


4- ION (Concluded) 




150 


1 0/07/80 
TIME (TV) 
19:00:00 
19:00:18 
19:01:23 
19:01 :28 
19:01 :57 

19:02:21 

19:02:59 


19:04:01 


(Continued) 


time (35 mm) 


19:01 :34 
19:02:05-07 


19:02:29 


19:03:07 


19:04:07 


description 

Start record 
IP 

Data on 
Beach 

Front w/foam turbidity boundary 
Horns pointing to South 
Turbid to North 
Trend 100" 

( ODU- I on North side) 

Front w/strong foam line 
Turbidity boundary 
Small horns pointing to SE 
Turbid to the Northwest 
Trend 70" 


Strong front w/foam line 
Displaced to the South 

of the turbidity boundary 
Horns pointing to the South 
Turbid to the North 
Trend 90* 

Bridge Tunnel 


COMMENTS 

Pass No. 2-1 IS 
L-Band time: 1 s fast 
AOL time: CHC TV time 
SF: 8 s fast 
Heading: 228" 

Wind: 160"; 3.6 m/s (7 icn) 

A/C speed: 100.3 m/s (195 kn) 
Ground speed: 102 m/s 
Temp: 15" C 

Side-looking TV count: 1829 

end tape 


19:04:09 


Data off 


10/07/80 (Continued) 


TIME (TV) 


19:09: 30 
19:10:25 
19:11:52 
19:12:16 


19:12:32 


19:13:09 


19:13:14 


19:13:48 


TIME (35 nun) 


19:12:23-24 


19:12:40 


19:13:17 


19:13:22 


19:13:56 


DESCRIPTION 


Start record 
IP 

Data on 

Front w/patc)iy foam 
Turbidity boundary 
Horns pointing to the South 
Turbid to the North 
Trend 1 00® 

Front w/ patchy foam 
Strong turbidity boundary 
Turbid to the Southeast 
Trend 75® 

Front w/pronounced foam line 
Weak turbidity boundary 
Horns pointing to the North 
Turbid to the South 
Trend 100® 

Front w/foam line 
Turbidity boundary 
Horns pointing to the NE 
Turbid to the Southwest 

Beach 


COMMENTS 

Pass No. 4-1 IN 
SUSS time: 1 s fast 
AOL time: OK TV time 
SF: 8 s fe.st 
Heading: 027® 

Wind: 150®; 4.1 m/s (8 kn) 

A/C speed: 97.7 m/s (190 kn) 
Ground speed: 100 m/s 
Temp : 1 5® C 

Side-looking TV count: 000 

start tape 3 


19:13:49 


Data off 


10/07/80 

(Continued) 


TIME (TV) 

TIME (35 mm) 

DESCRIPTION 

19:18:00 


Start record 

19:18:40 


IP 

19:19:37 


Data on 

19:19:45 

19:19:53 

Beach 

19: 19:47 

(Not observed) 

Shore front/oil — not clearly 
defined in film 

19:20:09 

19:20:18 

Channel buoy (white) 

19:20:14 

19:20:23 

Front w/strong foam line 
Slight no turbidity boundary 
Trend 1 00® 

19:20:39 

19:20:47-48 

Front w/strong. undulating 
foam line 

Turbidity boundary 
Turbid to the North%#est 
Trend 70® 

19:21:18 

19:21 :27 

Front 

(Holton) (Osprey) (ODO-1) 

19:21:33 

19:21 :42 

Front w/patchy foam line 
No turbidity change visible 


Horns pointing to the North 
Trend 100® 


COMMENTS 

Pass No. 2-1 2S 
L-Band time: 9 s fast 
SUSS time: 2 s fast 
AOL time: C»C TV time 
Heading: 229® 

Wind: 145®; 3.1 m/s (6 »cn) 

A/C speed: 100.3 m/s (195 )cn) 
Ground speed: 97 m/s 
Temp ; 1 5® C 

Side-looking TV Count: 197 


10/0''’/80 (Continued) 


TIME (TV) 

19:31:00 

19:31:31 

19:32:56 

19:33:14 


19: 33:17 


19:33:25 

19:33:41 

19:33:58 

19:34:08 


TIME (35 tain) 


19:33:23 


19:33:25-26 


19:33:34 


19:33:49 

19:34:08 


19:34:16-17 


DESCRIPTION 


Start record 
IP (beach) 

Data on 

Front w/wea)c foam line 
breaking up 

Slightly more turbid to the N 
Trend 90® 

Front w/strong foam lir« (rippled 
Turbidity boundary 
Turbid to the North 
Trend 90® 

Turbidity change 
Turbid to the South 
Trend 80® 

Striation — trend 150® 

Weak foam line? 

Slight no turbidity change 
Trend 90® 

Front w/strong foam line 
Turbidity boundary 
Turbid to the South 
Trend 100® 


COMMENTS 

Pass No, 4-1 2N 
L-Band time: 9 s fast 
SUSS time: 2 s fast 
AOL time: OK TV time 
Heading: 025® 

Wind: 160®; 4.6 m/s (9 kn) 

A/C speed: 100.3 m/s (195 kn) 
Ground speed: 104 m/s 
Temp: 15® C 

Side-looking TV Count: 462 


10/07/80 (Continued) 


time (TV) time (35 imn) 

19:34:11 19:34:22 



19:34:32 

19:34:47 

19:34:49 


19:34:41 


19:34:56 




description 


COWiBMTS 


Pass Ho. 4-12N (Concluded) 

Front w/stronq foam line 
Turbidity boundary 
Horns pointing to the NE? 

Turbid to the Southwest 
Trend 1 35“ 

Buoy (white) 

Data off 

Beach 


10/07/80 (Continued) 


TIM. TV) TIME (35 mm) 

19:39:00 No 35 nsn coverage 

1‘»:39:38 

19:40:44 

19:40:46 

19:40:50 

19:40:57 

19:41:29 

"9:41:43 

19:42:20 

19:42:35 

19:43:18 

19:43:26 

19:45:16 


DESCRIPTION 


Start record 
IP 

Data on 
Beach 

Slick (not visible on TV) 

Front (not visible on TV) 
Front w/sliqht foan 
Turbidity boundary 
Turbid to the South 
Trend 110* 

Weak foam line 
Trend 90® 

Weak foam line 
Trend 50" 

(No turbidity change visible) 

Front (not visible on TV) 

Front w/s light foam 
Horns pointing to the North 
Trend 90® 

Bay Bridge 

Data off 

Beach 


COMMENTS 

Pass No. 2-1 3S 
L-Band time: 10 s 
SUSS time: 2 s fast 
PiOL time: OK IV time 
Heading: 228® 

Wind: 140®; 4.1 m/s (8 kn) 

A/C speed; 101.9 m/s (190 kn) 
Ground speed: 98.5 m/s 
Temp: 15® C 

Side-looking TV Count: 642 


10/07/80 (Concluded) 


TIME (TV) 

TIME (35 mm) 

DESCRIPTION 

COMMENTS 


19:49:00 

No 35 mm coverage 

Start record 

Pass No, 4-1 3N 


19:49:53 


IP 

L-Band time: 10 s fast 


19:50:12 


Ships 

SUSS time; 2 s fast 


19:51 :14 


Data on 

AOL time; CMC TV time 


19:51:22 


Ship 

Heading: 027* 


19:51 :42-45 


Front w/weak foam line 

Wind; 150*; 4.1 m/s (8 

kn) 

19:52:29 


Front (not visible on TV) 

,i/C speed: 1G1.9 m/s (198 )cn) 

19:52:34 


Front w/foam line 
Horns pointing South 
Turbid to the North 
Trend 110* 

Ground speed; 103 m/s 
Temp ; 1 5" C 
Side-looking TV (jount; 

799 

19:"^3:12 


Turbidity boundary 
Turbid to the South 
Trend 1 40* 



19:53:15 


Beach 



19:53:17 


Data off 














10/08/80 



description 

IP 

Data '-n 
Beach 

Turbidity change 
More turbid to the SE 
Trend 45“ 

Turbidity change 
Turbid to the NW 
Trend 60“ 

Turbid patch 

Turbidity change 
Trend 55“ 

Front, strong turbidity 
boundary 

Mere turbid to the East 
Trend 150“ 

Small boat of wake 

Small boat 

Possible weak front 

Bride Tunnel 

Data off 

(Continued) 


COMMENTS 

Pass No. 2-15 
L-Band time: OK 
SUSS time: OK 
AOL time; OK 
Heading: 233“ 

Wind: 258“; 8.7 m/s (17 kn) 
A/C speed; 102.9 m/s (200 kn) 
Ground speed; 97 m/s 
Temp: 19“ C 

Side-looking TV count; 45 


15:36:00 


15:36:32 

15:38:12 

15:38:41 11:38:40-41 

15:39:35 11:39:34 

15:40:04 11:40:04 

15:40:12 
15:40: 1 3 




Start record 


Pass No. 3-IN 


IP (beach) 

Data on 

Weak turbidity change 
More turbid to the North 
Trend 100“ 

Channel buoy 

Turbidity change 

More turbid to the West 

Trend 30“ 

Surf 

Data off 


L-Band time: OK TV time 
SUSS time: OK TV time 
AOL time: OK TV Time 
Heading: 042“ 

Wind: 210“; 9.8 m/s (19 kn) 
Ground speed: 113 m/s 
Temp : 1 9“ C 

Side- looking TV count: 263 

Can see helo and sample boats 
in Chesapeake Channel to left 
of A/C 




10/08/80 (Continued) 


TIME (TV) 

TIME (35 mm) 

DESCRIPTION 

C0MMO4TS 

15:46:13 


IP 

Pass No. 2-25 

15:47; 19 


Data on 

L-Band time; OK 

15:47:23 

1 1:47:22 

Beach 

SUSS time: OK 

15:48:05 

15:48:05 

Front, wea}( turbidity 

AOL time : OK 



boundary 




More turbid to North 

Heading: 233® 



Trend 80® 

Wind: 250®; 9.3 m/s (18 kn) 

15:48:44 

15:48:44 

Front, turbidity boundary 
More turbid to the East 

A/C speed- 102.9 m/s (200 kn) 



Trend 1 60® 

Ground speed: 95 m/s 

15:48:57 

15:48:57 

Osprey of drifter cards 

Temp: 19®C 

15:48:58 

15:48:58 

Front, weak turbidity 
boundary 

More turbid to the North 
Trend 140® 

Side-looking TV count; 504 

15:50:09 

1 1 ;50;09 

Bridge Tunnel 



15:50:23 


Data off 


10/08/80 (Continued) 


TIME (TV) TIME (35 mm) 

15:54:38 

15:55:19 

15:56:50 

15:17:29 15:57:30 


15:58:58 


DESCRIPTION 


Start record 
IP ( Beach ) 

Data on 

Front, stronq turbidity 
boundary 

More turbid to North 
Trend 100® 

( Shear? ) 

Ship to port, out of view 
Data off 


COMMENTS 

Pass No. 3-2N 
L-Band time; OK TV 
SUSS time: OK TV 
AOL tine: OK TV 
Heading: 042® 

Wind; 250®; 9.3 m/s (18 Icn) 
A/C speed: 102.9 m/s (200 kn) 
Ground speed: 112 n/s 
Temp; 1 9® C 

Side-looking TV count; 653 










10/08/80 (Continued) 


TTME (TV) 

16:04:32 

16:04:38 

16:05:51 

16:05:58 


16:06:38 

16:06:50 

16:06:57 

16:07:02 


TIME (35 mm) 


12:05:59 

12:06:04 


12:06:09 


12:06:53 


(not visible) 
1 2:07:02 


DESCRIPTION 


Start record 
IP 

Data on 

Shoreline 

Turbidity change 

More turbid to the South 

Trend 80® (boat trail?) 

baric patch? 

Front, turbidity boundary 
Horns pointing to the South 
More turbid to the North 
Trend 60® 

Strong front with foam 
displaced to the V#est 
of the turbidity boundary 
More turbid to the Bast 
Trend 180® 

Front off to the side 

Front, turbidity boundary 
More turbid to the Northeast 
Trend 135® 


COMMENTS 

Pass Nc. 2-35 
L-Band time: OK TV 
SUSS time: OK TV 
AOL time: OK TV 
Heading: 234® 

Wind: 255®; 9.8 m/s (19 kn) 
A/C speed: 102.9 ra/s (200 )cn) 
Ground speed; 93 ra/s 
Temp: 19® C 

Side-looking TV count: 837 


10/08/80 (Continued) 


TIME (TV) 


TIME (35 mir.) 


Pass No. 2-35 (Concluded) 


Weak turbidity change 
Bridge Tunnel 
Data off 





10/08/80 (Continued) 


TIME (TV) 
16:13:26 
16:15:30 
16:16:01 


16:16:20 


16:16:52 


16:17:38 


TIME (35 mm) 


12:16:14 


12:16:48 


12:16:53 


DESCRIPTION 


Start record 
IP (Missed) 

Data on 
Buoy 

Slick? (not visible) 

Weak turbidity change 
More turbid to the NE 
Trend 1 35“ 

Front with foam 
Scallops, horns pointing 
to the South 

More curbid to the North 

Front forming to the 
left (not visible) 


16:18:12 


12:18:12 


Shoreline 


COMMBWS 

Pass No. 5-1 N 
L-Band time: 1 s fast 
SUSS time: OK TV time 
AOL time: OK TV time 
Heading: 013“ 

Wind: 210“; 9.3 m/s (18 kn) 
A/C speed; 102.9 ra/s (200 kn) 
Ground speed; 111 m/s 
Temp: 19“ C 

Side-looking TV count; 985 


16:18:12 


Data off 


164 


10/08/80 

(Continued) 



TIME (TV) 

TIME (35 mm) 

DESCRIPTION 

COMMENTS 

16:22:34 


Start record 

Pass No, 2-45 

16:23:35 


IP (off to left) 

L-Band time: 2 s fast 

16:24:42 


Data on 

SUSS time: OK TV time 

16:24:47 


Shoreline 

AOL time: OK TV time 

16:24:53 


Weak turbidity change 
More turbid to the South 

Heading: 233® 



Trend 50® 

Wind: 250®; 7.2 ra/s (14 kn) 

16:25:15 


Weak turbidity change 

A/C speed: 101.9 m/s (198 kn) 


(not visible) 

Ground speed: 94 ra/s 


16:25:26 

12:25:26-27 

Front, weak 

Temp: 19® C 



turbidity boundary 



More turbid to the North 

Side-looking TV count: 1119 

16:25:32 

12:25:33 

Front, we 11 -developed 




foam line, turbidity 
boundary 




Scalloped, horns pointing 
to the South 

More turbid to the North 
Trend 1 20® 


16:26:08 

16:26:08 

Weak front? (not visible) 


16:27:21 

12:27:22 

Bridge Tunnel 



16:27: 34 


Data off 


10/08/80 (Continued) 



TIME (TV) time (35 nun) 

16:31 : 54 

16:32:20 

16:34:11 

16:34:22 

16:34:39 

16:34:49 12:34:50 


16:35:14 

16:35:31 

16:35:39 

16:35:42 

16:36:0'. 


12:35:14 

1 3:35:39 
12:35:43 


ON 

Ln 


DESCRIPTION 


COMMENTS 


Start record 

IP (Beach) 

Data on 

Ship walce 

Turbidity change 

Front, turbidity boundary 
More turbid to the North 
Trend 90® 

Striation, b'^at walce? 

Front? (not visible on 
TV or 35 mm) 

Channel marker 

Striation? boat wake? 

Data off 


Pass No. 3-3N 
L-Band time: 2 s fast 
SUSS time; OK TV time 
ftOL time; OK TV time 
Heading: 040® 

Wind; 210®; 10.3 m/s (20 kn) 
A/C speed: 101.9 m/s (198 kn) 
Ground speed: 111 m/s 
Temp; 19® C 

Side-looking TV count: 1224 


10/08/80 (Continued) 


TIME (TV) 

TIME (35 mm) 

16:42:01 


16:42:22 


16:43:29 


16:43: 37 

12:43:39 

16:44:02 

1 2:44:03 

16:44:04 

12:44:05-6 

16:44:14 

12:44:16-1 


16:44:50 


DESCRIPTION 


Start record 
IP 

Data on 
Beach 

Front, turbidity boundary 
More turbid to the South 
Trend 55° 

Front, turbidity boundary 
More turbid to the North 
Trend 1 00° 

Front w/sliqht foam 
Irregular turbidity boundary 
More turbid to the SE 
Trend 55° 

( ODO-1 and Holton ) 

Data off 


COMMENTS 

Pass No. 2-55 

L-Band time: 3 s fast 

SUSS time: OK TV time 

AOL time: OK TV time 

Pass stopped short of bridge 
tunnel 

Aborted due to air traffic 
Side-loo)cing TV count: 1 367 


10/08/80 (Continued) 


TIME (TV) TIME (35 mm) 


16:52:16 


16:52:58 


16:53:59 


16:54:12 

16:54:15 

16:54:25 

16:54:27 



12:54:40 


12:54:42 

16:54:5. 

18:54:52 

16:56:05 


16:56:44 

16:56:47 


DESCRIPTION 


Start record 
IP 

Data on 
Shoreline 

Front, w/light foam 
turbidity boundary 
More turbid to the NE 
Trend 140® 

Front, turbidity boundary 
More turbid to the South 
Trend 70® 

Front, turbidity boundary 
More turbid to the North 
Trend 90® 

Front, strong turbidity 
boundary 

More turbid to the NW 
Trend 45® 

Remnant wave structure 
from ship walce 

Bridge Tunnel 


COMMENTS 

Pass No. 2-65 
L—Band time: 3 s fast 
AOL time: OK TV time 
Heading: 233® 

Wind: 250®; 7,2 m/s (14 kn) 
A/C speed: 102.9 m/s (200 kr.) 
Ground speed: 96 m/s 
Temp: 19® C 

Side-looking TV count: 1468 


16:57:01 


Data off 


168 


1 0/08/80 

TIME (TV) 

17:01:50 

17:02:09 

17:03:46 

17:03:54 

17:04:22 

17:04:29- 

17:04:43 

17:04:52 

17:05:13 

17:05:15 


(Continued) 

TIME (35 mm) 


17:03:56 

17:04:25 


42 17:04:31-42 


17:04:42-44 

17:04:47 

17:04:55 


17:05:13 


17:05:18 


DESCRIPTION 


Start record 

IP ( Beach ) 

Data on 

Ship to left 

Front, w/sliqht foam 
Turbidity boundary 
More turbid to the North 
Trend 60" 

Front, irregular 
Turbidity boundary 
Turbidity to the East 
Trend 180" 

Smooths out and dissipates 

Front gone from view 

Turbidity change 
More turbid to North 
Trend 90" 

Turbidity change 

Turbid patches to the North 

Trend 50® 

Striations 


cowtarrs 

Pass No. 3-4N 
L-Band time: 3 s fast 
SUSS time: OK ‘IV time 

AOL time: OK TV time 
Heading: 043" 

Wind: 200"; 8.7 m/s (17 kn) 
A/C speed: 102.9 m/s (200 kn) 
Ground speed : 113 m/s 
Temp: 19® C 

Side-looking TV count: 1559 


17:05:24 


Data off 


10/08/80 (Continued) 


TIME (TV) 

17:10:11 

17:12:09 

17:13:12 

17:13:20 

17:13:35 


17:13:57 


17:14:05 


17:14:45 

17:15:11 


TIME (35 nun) 


17:13:25 


17:13:38 


17:13:58 

17:14:07-09 


DESCRIPTION 


Start record 
IP (missed to right) 

Data on 
Shoreline 

Turbidity boundary 
Roughness difference? 

Striations 

Front? (not visible cm TV) 
Turbid band 

Front, turbidity boundary 
Turbid to the Northeast 
Trend 45® 

(Osprey cards in place) 

Possible %«ea)c front? 

(not visible) 

Front? (not visible) 


COMMENTS 

Pass No, 2-75 
L-B.ind time: 3 s fast 
SUSS time: 1 s fast 

ACa. time: OK TV time 
Heading: 231" 

Wind: 245®; 7.7 m/s (15 kn) 
A/C speed: 102.9 m/s (200 kn) 
Temp: 19® C 

Side-looking TV cxmnt: 1685 


17:16:13 


17:16:17 


Bridge Tunnel 


10/08/80 (Continued) 


COMMENTS 


TIME (TV) 
17-22:00 

17:23:00 

17:23:10 

17:23:32 

17:23:59 

17:15:’1 

17:24:18 

17:24:20 


TIME (35 mm) 


13:23:05 


13:23:10 

13:23:36 


13:24:01-09 


13:24:21 


13:24:23 

13:24:27 


DESCRIPTION 


Start record 
IP missed 

Data on 
Front — weak 
Turbidity boundary 
More turbid to the South 
Trend 60“ 

Menhaden boat 

Front, irregular turbidity 
boundary 

More turbid to the Northeast 
Trend 140“ 

Front with foam, several 
turbidity boundaries 

Tiirbid to the Northeast 
Trend 1 35“ 

Front with patchy foam 
Strong turbidity boundary 
Horns pointing to the South 
More turbid to the North 
Trend 90“ 

Channel buoy 

Turbid patches 


Pass No. 3-5N 
L-Band time: 3 s fast 
SUSS time: OK TV time 

Heading: 042“ 

Wind; 205“; 10.8 m/s (21 kn) 
A/C speed; 102.9 m/s (200 kn) 
Ground speed; 112 m/s 
Temp; 19“ C 

Side-looking TV count; 1763 


171 


10/08/80 (Continued) 


TIME (TV) 


17:24:27 

17:24:37 


TIME (35 mm) 


DESCRIPTION 


13:24:29-30 Turbidity boundaries 

Trend 45“ 

Data off 


COMMENTS 


Pass No. 3-5N (Concluded) 




10/08/80 

(Continued) 



TIME (TV) 

TIME 

(35 mm) 

DESCRIPTION 

17; 30; '.2 

No 35 mm 

coverage 

Start record 

17;29;55 



IP 

17;30;58 



Data on 

17;31 ;07 



Shoreline 

17;31 ;21 



Turbidity change (not 
visible on TV) 

17;31 ;52 



Frot w/foam line (Holton) 

17;31 :67 



Front (not visible on TV) 

17:32;27 



Front, turbidity boundary 


COMM BITS 

Pass No. 2-85 
L-Band time; 4 s fast 
SUSS time; CHC TV time 
AOL time; OK TV time 
Heading; 233® 

Wind; 260®; 6.7 s (13 kn) 
Temp; 19® C 

Side-looking TV count; 000 
start tape 2 


17;33;49 


Bridge Tunnel 


10/08/80 (Continued) 


TIME (TV) TIME (35 mm) 

17:39:00 

17:39:29 

17:41 : 16 

17:41 ;57 

13:42:02-03 


17:42:17 13:42:22 

17:42:37 13:42:42 


17:42:39 


17:42:56 


13:42:44 

13:42:46 


u> 




DESCRIPTION 


COMMENTS 


Start record 
IP (Beach) 

Data on 

Turbidity change 

Turbidity change 
( 3 bands ) 

Striation 

Froit with foam 
Turbidity boundary 
More turbid to the 
Trend 50“ 

Channel marker 

Turbid patches 

Data off 




Pass No. 3-6N 
L-Band time: 5 s fast 
SUSS time: 1 s fast 

AOL time: CMC TV time 
Heading: 043“ 

Wind: 205“; 8.7 m/s (17 kn) 
A/C speed; 102.9 m/s (200 kn) 
Ground speed: 109 m/s 

North 

Temp: 1''“ C 

Side-looking TV count: 192 


likMUMlftii 







’ £ 10/08/80 (Continued) 

TIME (TV) TIME (35 mm) 

17:48:19 

t. 

17:48:37 

) 

J 17:49:39 

I 17:49:55 17:49:59 

I 

i 17:50:04 17:50:09 



17:50: 19 
17:50: 24 

17:50:33 

17:51:28 

17:52:15 

17:52:19 

17:52:29 

17:52:42 




17:50:23 

13:50:28-29 

1 3:50: 36-37 

17:51 :32-33 

17:52:20 

13:52:23 

13:52:33 


DESCRIPTION 


COMMQJTS 


Start record 
IP 

Data on 
Beach 

Front w/ patchy foam 
Turbidity boundary 
Turbid to the North 
Trend 90® 

Small ship 

Front, ttarbidity boundary 
Turbid to the Southeast 
Trend 45° 

Front w/s light foam 
More turbid to the North 
Trend 90® 

Turbidity change 
Turbid to the North 

Boat wake 

Boat 

Bridge Tunnel 


Pass No. 2-95 
L-Band time: 5 s fast 
SUSS time: 1 s fast 

AOL time: OK TV time j 

* 

Heading: 231® 

Wind: 253°; 7.2 m/s (14 kn) 

A/C speed: 102.9 m/s (200 kn) 

Ground speed: 94 m/s 
Temp: 19° C 

Side-looking TV count: 422 

Chesapeake Channel 
(not visible on TV or 35 mm) !■ 

J 

i 

t 

t 


I 


Data off 


10/08/80 (Continued) 


TIME (TV) 

TIME (35 mm) 

DESCRIPTION 

COMMENTS 

17:57:00 


Start record 

Pass No, 3-7N 

17:57:53 


IP (Beach) 

L-Band time: 5 s fast 

17:59:37 


Data on 

SUSS time: 1 s fast 

17:59: 37 

13:59:44 

Striations 

AOL time: OK TV time 


13:59:55 

Striations, glint? 

Heading: 042“ 

18:00:57 

18:01 :01-02 

Front w/sliqht foam 
Scalloped, horns pointing 
to the South 
Turbid to the North 
Trend 60* 

Wind: 205“; 8.7 ra/s (17 kn) 
A/C speed: 101,3 ra/s (197 kn) 
Ground speed: 109 ra/s 


18:01:07 

Channel mar)cer? 

Temp: 19“ C 

18:01:04 

18:01 :09 

Turbidity change 
Turbid to the South 

Side-looking TV count: 574 

18:01 : 40 

18:01 :43-46 

Breakers in shores 



18:02:00 


Data off 


10/08/80 (Continued) 


TIME (TV) 

time (35 rr.tn) 

DESCRIPTION 

COMMENTS 

18:08:50 


Start record 

Pass No. 2-105 

18:08:07 


IP 

L-Band time: 6 s fast 

18:09:06 


Data on 

SUSS time: OK 

18:09: 1 1 

18:09:18 

Shoreline 

AOL time: OK 

18:09:27 

18:09:30-33 

Foam due to breaking waves 

Heading; 234® 

18:09:28 

18:09:34 

Front w/patchy foam 
Turbidity boundary 
More turbid to the North 
Trend 90® 

Wind; 260®; 6.7 m/s (13 kn) 
A/C speed; 97.7 ra/s (190 kn) 

18:09:40 

18:09:47 

Channel marker 

Temp : 1 9® C 

18:09:48 

18:09:54 

Front, turbidity boundary 
Turbid to the North 
Trend 80* 

Side-looking TV count: 768 

18:09:57 

18:10:03-04 

Front, turbidity boundary 
Turbid to the North 
Trend 85® 

(small boat) 


18:10: 39 

18:10:45-46 

Stria tions 


18:10:57 

15:11 :03 

Front (not visible) 

waves-rouqhness difference 











18: 11:06 


18:11:01 

18:11:15 (not observed) 

18:12:06 18:12:11 


18:12:22 


Pass No. 2-105 (Cbncl'jded) 


Boat wake 

Front (not visible) 
Bridge Tunnel 


Data off 






i 

i 

ii 


I 


10/08/80 (Continued) 

TIME (TV) TIME (35 mm) 

18:16:53 

18:17:30 


18:19:08 


18:19:12 


18:20:15 


18:20:33 


18:20:38 


13:20:50 


if 



I- 

1 

i 

\ 

[ 




DESCRIPTION 


COMMENTS 


Start record 
IP ( Beach? ) 

Data on 

Slicks near ships 
Striations 

Front w/well-deve loped 
foam line 

Scalloped, horns point to 
the Southeast 
Turbid to the NW 
Trend 50“ 

Data off 


Pass No. 3-8N 
L-Band time: 6 s fast 
SUSS time: 1 s fast 
Heading: 045“ 

Wind: 198“; 8.7 ra/s (17 kn) 
A/C speed: 100.8 m/s (196 )cn) 
Ground speed: 110 m/s 
Temp: 19“ C 

Side-looking TV count: 895 


10/08/80 (Continued) 


TIME (TV) TIME (35 mm) 

18:27:14 18:27:20 

18:27:26 13:27:32 

18:27;4b 18:27:51 

18:28:07 18:28:13-14 

18:28:21 18:28:27 

13:28:50 18:28:55 

18:29:49 18:28:56-29:55 


DESCRIPTION 


Beach 

Front with patchy foam 
Irreqular turbidity boundary 
Horns point to the South 
More turbid to the North 
Trend 90® 

Front with slight foam 
Ttarbidity boundary 
More turbid to the North 
Trend 90® 

Front — turbidity boundary 
More turbid to NE 
Trend 60® 

Front with patchy foam 
Irregular turbidity boundary 
Slightly more turbid to the N 
Trend 1 35® 

Front with slight foam 
Turbidity boundary 
More turbid to the North 
Trend 70® 

Striations 


COMMBITS 

Pass No. 2-115 

TV no data 
Assume same L-Band 
delay as pass 3-6N 

Heading: 231® 

Wind: 253®; 8.2 m/s (16 )cn) 
A/C speed: 99.3m/s (193 )cn) 
Ground speed: 95 m/s 

Temp: 19® C 

Side-looltinq TV count: 1036 


18:29:55 


18:30:01 


Bridge 'Dinnei 


10/00/80 (Continued) 


TIME (TV) 

18:34:14 

18:35:15 

18:36:57 

18:37:03 

18:37:22 


18:38:17 

18:38:22 


18:38: 25 


TIME (35 mm) 


18:37:39 


18:58:24 

18:38:29 


18:38:31 


DESCRIPTION 


Start record 

IP ( Beach ) 

Data on 

Front? Slic)c? 

Front (not visible) 

Turbidity change 

More turbid to the Southeast 

Trend 45“ 

Striations 

Front w/well-developed 
foam 

Scalloped, horns pointing 
to the South 
Turbid to the North 
Trend 90“ 

Channel Buoy 


COMMHiTS 

Pass No. 3-9N 
L-Band time: 7 s fast 
SUSS t*me; 1 s fast 
AOL time: OK TV time 
Heading: 039“ 

Wind: 205“; 7.7 m/s (15 kn) 
A/C speed: 99.3 m/s (193 kn) 
Ground speed: 111 m/s 
Temp; 19“ C 

Side-looking TV count; 1143 


8:38:34 


Data off 


10/08/80 (Continued) 


TIME (TV) time (35 nun) 

18:43:50 (approx.) 


18:44:41 

18:44:44 

18:45:02 

18:45:05 

18:45:21 

18:45:29 

18:45:44 

18:45:51 

18:46:25 

18:46:34 


18:45:08-9 

18:45:13 

18:45:29 

18:45:35 

18:45:49 

18:45:59 

18:46:32 

18:46:41-42 




dfscriptic^ 


COMMENTS 


IP 

Data on 

Shoreline 

Turbidity change 

More turbid to the North 

Trend 60“ 

Turbid band (not visible) 

Front w/patchy foam 
Horns pointing to the South 
More turbid to the North 
Trend 70“ 

Sma 1 1 boa ts 

Striations 

Front w/patchy foam 
Slight more turbid to 
the Nor th 
Trend 90“ 


Pass No. 2-12S 
L-Band time: 7 s fast 
SU.SS time: 1 s fast 
AOL time: OK TV time 
Heading: 235“ 

Wind: 255“; 8.7 m/s (17 Icn) 
A/C speed: 100.3 m/s (195 kn) 
Ground speed: 95 m/s 
Temp; 19“ C 

Side-looking TV count: 1265 


Striations 


Buoy 


10/08/80 (Continued) 


TIME (TV) 
18:46:41 

18:47:40 

18:47:55 

18:48:04 


TIME (35 mm) DESCRIPTION 

Pass No. 


18:46:48 Front w/foam li ; 

Weak turbidity boundary 
More turbid to the South? 
Trend 60“ 

18:47:48 Bridge Tunnel 

Data off 
Front? 


COMMENTS 


2-1 2S (Concluded) 


18:49:42 


Radio tower on South side 


10/08/80 (Continued) 


TIME (TV) 

18:51 :59 

18:52:46 

18:54:23 

18:54:31 

18:54:44 

18:54:51 


18:55:52 


TIME (35 mm) 


18:54:38-39 


18:54:59 

18:55:19 

18:55:55 

18:55:59 


DESCRIPTION 


Start record 
IP (Beach) 

Data on 

Slick along channel? 

Front (not visible) 

Turbidity patches 

Striations 

Stria tions 

Front with foam 
Irregular turbidity boundary 
Horns pointing to the South 
More turbid to t)>e North 
Trend 90® 


COMMBiTS 

Pass No. 3-1 ON 
L-Band time: 7 s fast 
SUSS time: 2 s fast 
AOL time: OK TV time 
Heading: 041® 

Wind: 220®; 6.7 m/s (13 kn) 
A/C speed: 99.3 m/s (193 kn) 
Ground speed : 110 m/s 
Temp: 19® C 

Side- looking TV count: 1362 


18:55:54 


18:56:01 


Channel marker 


10/08/80 < Continued) 


TIME (T V) 

19:01 :44 

19:02:24 

19:02:30 

19:02:49 

19:03:09 


19:03:31 

19:04:17 

19:04:32 


TIME (35 irar) 


19:02:39-40 

19:02:58-59 

19:03:17 


19:03:43 


19:04:34 

19:04:40 

19:04:42 


DESCRIPTION 

IP? 

Data on 

Shoreline 

Whitecaps 

Front w/foam, horns? 

More turbid to North 
Trend 80® 

Buoy 

Small boat 

Small front (not visible) 
Slight foam? 

Front? (not visible) 

South edge of front 
Channel marker 
Channel marker 
Weak foam line? 


COMMENTS 

Pass No, 2-135 
L-Band time: 7 s fast 
SUSS time: 2 s fast 
AOL time: OK TV time 
Heading: 233® 

Wind: 258® j 7,7 ra/s (15 kn) 
A/C speed: 100,3 ra/s (195 )cn) 
Ground speed: 92 ra/s 
Temp: 19® C 

Side-looking TV count: 1476 


ihi liifi-*'-.' 








10/08/80 (Continued) 


DESCRIPTION 


COMMENTS 


:>ass No. 2-135 (Concluded) 


Bridge Vunnel 
Data off 
Beach 
IP 


10/08/80 (Continued) 


TIME (TV) TIME (35 mm) 

19:10:31 

19:12:12 

19:12:26 

19 : 12:29 (not observed) 

19:12:55-13:02 19:12:59-13:02 

19:13:15 19:13:23 

19:13:38 19:13:45-47 


DESCRIPTION 


IP 

Data on 

Turbidity change 

More turbid to the South 

Trend 90® 

Ship wake 

Front with patchy foam 
Turbidity boundary — irregular 
Turbid to the East 
Trend 180® 

Front w/patchy foam 
Slightly more turbid to 
the Northeast 
Trend 1 35® 

Front w/we 11 -developed 
foam line 

Scallops, horns pointing 
to the South 

More turbid to the North 
Trend 90® 


COMMENTS 

Pass No. 3-1 IN 
L-Band time: 8 s fast 
SUSS time: 1 s fast 
AOL time: OK TV time 
Heading: 039® 

A/C speed: 220®; 7.2 m/s (14 kn) 
Ground speed: 111 m/s 
Temp: 19® C 

Side-looking TV count: 1564 


19:14:13 


Data off 


10/08/80 (Continued) 


TIME (TV) TIME (35 mm) 

1 9:19:18 

19:20:30 

19:20:34 

19:20:53 19:20:53-54 

19:21:05 19:21:12-14 


19:21:20 
19:21 :23 

19:22:02 


DESCRI PTION 


IP 

Data on 

Shoreline 

Weak front 
Turbidity boundary 
More turbid to the North 
Trend 120“ 

Front with well— developed 
foam line 

Horns pointing to the South 
More turbid to the North 
Trend 85“ 

(Small boat) (Osprey) 

Front— turbidity boundary 
More turbid to the South 
Trend 65“ 

Front — turbidity boundary 
Irregular boundary 
More turbid to the North 
Trend 110“ 

Small front (not visible) 


COMMENTS 

Pass No, 2-14S 

L-Band time: 8 s fast 

SUSS time: 1 s fast 

AOL time: CMC TV time 

A/C speed: 97.7 m/s (190 kn) 

Temp : 1 9“ C 

Side-looking TV count: 1672 


10/08/80 (Continued) 


TIME (TV) 


19:22:16 


19:22:30 


19:23:17 


19:23:53 


19:25:05 
19: 25:24 


TIME (35 mm) 


19:22:25 

19:22:38-39 

19:23:26 

19:23:45 

19:24:02 

19:24:58 

19:25:14 

19:25:32 


DESCRIPTION 


Pass No. 


Front w/foam line 

Slightly more turbid to the North 
Trend 60® 

Front w/foam line 
Turbidity boundary? 

Slightly more turbid to South? 

Bridge Tunnel 

Front - turbidity boundary 
More turbid to the SE 
Trend 45® 

Small boat 

Stria tions 

Buoy 

Beach 


COMMENTS 


2-143 (Concluded) 


19:25:26 


Data off 


10/08/80 (Continued) 


TIME (TV) 
19:29:52 
19:31:30 
19:31:50 

19:32:03 


19:32:50 

19:33:00 

19:33:05 


19:33:20 

19:33:48 

19:33:57 


TIME (35 mm) 


DESCRIPTION 


COMMENTS 


19:32:58 


19:33:14 


19:33:16 


19:33:53 


IP 

Data on 

Cht .apitaHe channel 
FLont (not visible on 
TV or 35 nan) 

Chesapealce channel front 
(not visible on IV or 35 mm) 

Striations 

Front near helicopter 
’not visible) 

Small front (not visible) 

Front with wavy foam line 
No turbidity change 
Trend 90’ 

(not visible on TV) 
Channel marker 
Front (not visible) 
WhitecajK on shoals 
Striations 
Shoal exposed 


Pass No. 3-1 2N 
L-Band time: 9 s fast 
SUSS time: 2 s fast 
AOL time: OK TV time 
Flight research camera on 
Heading: 039® 

Wind: 227® ; 6.2 m/s (12 kn) 
Ground speed: 104 m/s 
Side-looking TV count: 1767 


19:33:59 


Data off 


10/08/80 (Continued) 


TIME (TV) 
19:38; 30 
19:39: 29 
19:39:34 
19:39:51 


19:40:11 


TIME <35 mm) 


DESCRIPTION 


19: 39:44 


19;40i00 


19:40:09 


19:40:13 

19:40:20 


19:40:27 


19:40:29 


IP 

Data on 

Shoreline 

Whitecaps 

Front — weak turbidity 
boundary 

Turbi.d to the South 
Trend 90“ 

Channel buoy 

Front w/stronq foam line 
Turbidity boundary 
Horns point to the South 
Turbid to the North 
Trend 90“ 

Front - turbidity 
boundary 

More turbid to SE 
Trend 60“ 

Front - turbidity 
boundary 

More turbid to the Itortheast 
Trend 1 30“ 


COMMENTS 

Pass No. 2-1 5S 

L-Band time: 9 s fast 

SUSS time: 2 s fast 

AOL time: OK TV time 

Wind: 255“j 7,2 m/s (14 kn) 

A/C speed: 100.3 m/s (195 kn) 

Ground speed: 93 m/s 

Temp ; 1 9“ C 

Side-lookinq TV count: 000 
Start Tape 3 


10/08/80 (Continued) 


TIME (TV) 


19:41:22 


19:44:26 


TIME (35 mm) 


DESCRIPTION 


19:41:31 


19:41 :44 


19:42:41 

19:42:52 

19:44:00 

19:44:35 


Front with well-developed foam 
line 

Horns pointing to the SE 
Slightly more turbid to the NW 
Trend 60» 

Weak foeim line 
Trend 90® 

Bridge Tunnel 

Slight turbidity change 

=rt.rbid band 

Beach 


Pass No, 


COMMENTS 


2-1 5S (Concluded) 


19:44:27 


Data oft 


VO 

NJ 


10/08/80 (Continued) 

TIME (nM TIME (35 mm) 


19:50:50 
19:51 : 10 
19:51 : 15 


19:52:11 


19:51 :40 


19:52:11 

19:52:15 19:52:25 


DESCRIPTION 


IP ( none ) 

Data on 
Wave line 

Front (not visible on 
TV or 35 mm) 

Striations 

Front (not visible on TV) 
Striations 

Front (not visible on TV) 

Front w/foam line 
No turbidity change 
Trend 90* 


COMMENTS 

Pass No. 3-1 3N 
L-Band time: 9 s fast 
SU.SS time: 1 s fast 
AOL time: OK TV time 
Heading: 038" 

Wind: 235"; 7.7 m/s (15 )cn) 
A/C sped: 97.7 m/s (190 kn) 
Temp: 20" C 

Side-looking TV count: 281 


19:52:35 


Data off 


10/08/80 (Continued) 


TIME (TV) 

19:58:31 

19:59:27 

19:59:34 

19:59:54 

20:00:09 

20:00:14 

20:01 : 27 


20:01:44 


20:02:37 


TIME (35 mm) 


DESCRIPTION 


COMMENTS 


IP 


19:59:43 

20:00:03 

20:00:05 


20:00:23-24 


20:01:37 


20:01 :54 


20:02:47 

20:03:37 


Dac .i on 
Shoreline 
Whitecaps 
Turbid band 

Weak front (not visible) 

Front w/irregular foam line 
Slightly more turbid to North 
Trend 90® 

Front w/foam 

Horns pointing to the South 
More turbid to North 
Trend 90“ 

Front w/weak turbidity 
boundary 

More turbid to South 
Trend 90® 

Bay Bridge 

Turbidity change 
rtore turbid to the West 
Trend 165® 


Pass No. 2-16S 
L-Band time: 10 s fast 
SUSS time: 2 s fast 
AOL time: CHC TV time 
Heading: 232® 

Wind: 255®; 8.2 m/s (16 kn) 
A/C speed: 97.7 ra/s (190 kn) 
Ground speed; 92 ra/s 
Temp; 19® C 

Side-looking TV count: 507 


194 


10/08/80 (Continued) 

TIME (TV) TIME ( 35 mm) DESCRIPTION 


Pass No. 


20:03:53 20:04:06 


20:04:14 


20:04.21 20:04:31 

20:04:29 20:04:37 


Turbidity change 

More turbid to Southeast 

Trend 45® 

Turbidity change 
More turbid to the NW 
Trend 45® 

Small boat 

Beach 


C0MM?arrs 


2-16S (Concluded) 


20:04:31 


Data off 


1 0/08/80 ( Continued ) 


TIME (TV) TIME (35 mm) 


20:07: 39 

20:07:55 

20:08:05 

20:08:23 

20:08:34 

20:08:35 

20:08:45 

20:08:39 

20:08:49 

20:08:46 

20:08:57 

20:09:07 

20:09:05 

20:09:16 

20:09:12 

20:09:24 

20:09:27 

20:09:36 

20:10:02 

20:10: 27 

20:10:26 

20:10:37 


DESCRIPTION 

Start record — data on 

IP? Beach 

Small boat wake 
Ship to riqht 

Ship 

Small boat 
Ship to right 
Ship wake 
Ship at nadir 
Ship wake 
Ship to left 

Front (not visible on TV 
or 35 mm) 

Striations 

Ship wake? 

Trend 45* 


COMMENTS 

Pass No. 3-14N 
L-&and time: 10 s fast 
SUSS time: 2 s fast 

AOL time; OK TV time 
Heading: 041® 

Wind; 225®; 100.8 m/s (14 kn) 
A/C speed: 97.2 m/s (189 kn) 
Temp; 19® C 


Side-looking TV count: 664 


10/08/80 (Continued) 


TIME (TV) 


20:10:56 


TIME (35 mm) 


DESCRIPTION 


Pass No. 


20:11:06 Wea)c turbidity cliange 

More turbid to North 
Trend 90® 

20:11:11-12 Front w/we 11 -developed foam line 

Scallops, horns pointing to the South 
More turbid to the South 
Trend 1 00® 


C0MMQIT3 


3-1^ (Concluded) 


20:11:25 


Data off 


10/08/80 (Continued) 


TIMS (TV) 


20:17:31 
20: 17: 38 


20:18:06 


20: 19: 19 


20:19:33 


20 : 20: 10 


TIME (35 mm) 


20:17:41 


20:18:14 


20:18:17 


20:19:31 


20:19:44 


20 : 20:21 

20:22:44 


DESCRIPTION 


Start record (missed IP) 

Data on 
Beach 

Front with turbidity 
boundary 

Turbid to the South 
Trend 1 25® 

Front w/weak fcam 
Small scallops, horns pointinq 
into the clear H 2 O 
Slightly more turbid to 
the NW 
Trend 60“ 

Front w/foan line 
Slightly more turbid to 
the Sou th 
Trend 1 00“ 

Front w/turbidity boundary 
More turbid to the South 
Trend 1 35“ 

Bay Bridge 

Beach 

Tape stops abruptly - 
no data off time 


cofwprrs 

Pass No. 2-1 7S 
AOL time: OK TV time 
Heading: 234“ 

Wind: 260“,- 8.2 m/s (16 kn) 
A/C speed: 97.7 m/s (190 kn) 
Ground speed: 89 m/s 
Temp: 19“ C 

Side-looking TV count: 830 


VP 


10/08/80 (Concluded) 


TIME (TV) 


20:25:23 


20:26:48 


20:27:37 


20:28:37 


20:29:17 


TIME (35 nun) 


20:26:28 


20:26:59 

20:27:15 

20:27:49 

(not observed) 
20:28:52 

20:29:16-17 

20:29:27 


DESCRIPTION 


IP 

(no data on command 
recorded) 

Front w/foam displaced to 
the North of the turbidity 
boundary 

More turbid to tlie South 
Trend 50® 

Roughness difference? 

Ship 

Debris? 

Foam - front breaking up? 
Trend 90® 

Foam line (not visible) 

Turbidity change 

More turbid to the South 

Trend 1 20® 

Weak foam line 
No turbidity change 
Trend 90® 

Beach 


COMMENTS 

Pass No. 3-1 5N 
Heading: 041® 

Wind: 220®; 6.7 m/s (13 kn) 
Side- looking TV count: 953 


20:29:22 


Data off 


1 0/09/80 


TIME CIV) 

18:09:00 

18:09:57 

18:11:03 

16 1:09 

18:11:31 

18:12:42 


TIME (35 imn) 

No 35 mn coverage 


18:13:10 

18:14:01 

18:14:11 

18:15:01 

18:15:22 

18:15:24 






DESCRIPTION 

Start Record 
IP 

Data Oi 

Shoreline 

Roughness change 

Chesapeake Channel Front 
(not visible) 

Bridge Tunnel 

Turbidity change 

Ship to left 

Color change 

Shoreline 

Data off 


COMMBITS 

Pass No. 12-1S 
L-Band tine: 6 s fast 
SUSS tine: OK IV tine 
AOL tine: OK IV tine 
Heading: 234* 

Wind: 275*j 5.7 o/s (11 kn) 
Ground speed: 94 n/s 
Tenp: 24“ C 

Side- looking IV count: 1123 




3 



10/09/80 (Continued) 


TIME (TV) 

TIME (35 mm) 

DESCRIPTION 

COMMENTS 

18:13:00 

No 35 Bai coverage 

Start record 

Pass No. 13-IN 

18:18:52 


IP 

L-Band tiae: 5 s fast 

18:19:28 


Data on boat irake 

SUSS tiae: 1 s fast 

18:20:12 


Ship 

AOL tiae: OK TV tiae 

18:20:47 


Ship 

Front to left 2.4 ka (1,5 ni) 

Heading: 043* 

18:21 ;24 


Turbidxty line (not vis, on TV) 

Mind: 259* : 4.6 

18:22:03 


Turbidity line (with boat?) 

Ground speed: 109 a/s 

18:22:24 


Front 

Teap: 24* C 

18:22:27 


Light Tower 

Side- looking TV count; 1 227 

18:22:34 


Data off 





10/09/80 (Continued) 


TIME (TV) TIME (35 nun) 


DKCRIPTION 


18:27:00 

No video coverage 18:29:05 

18:29:16 

18:29:28 

18:29:29-35 

18:29:43 

18:30:27 

18:30:40 

18:31:25 


Start record 
Beach 

Turbidity change 

More turbid to the North 

Trend 90® 

lb r bid band 

Boat wakes 

Turbidity change 

More turbid to the North 

Trend 90®* 

Turbidity change 

More ‘Rirbid to the North 

Trend 90® 

Weak turbidity change 
More ‘nirbid to the Bast 
Trend 30® 

Bay Bridge lUnnel 


COMMENTS 

Pass No. 12-2S 
AOL tiae: OK '3V time 
Ground speed: 106 m/s 
Teap: 24 ®C 


10/09/80 ( Conti nueci) 


TIME (TV) 

18:35:00 

18:35:34 

18:37:12 

18:37:20 

18:37:38 

18:38:37 


18:39:20 

18:39:21 


TIME (35 nm) 


18:37:26 


18:38:18 

18:38:42 

18:38:45 

18:38:48 

18:39:14 

18:39:23 




DESCRIPTKW 


COMMENTS 


Start record 
IP 

Data on 
Sliip to left 

Chesapeake channel front 

(not visible on TV or 35 ■■) 

Turbidity patch 

Striations 

Channel buoy 

Channel buoy 

Turbidity change 
More turbid to the SE 
Trend 45® 

Striations 

Data Off 


Pass No. 13>2N 
L-Band tiae: 6 s fast 
SUSS tiae: 1 s slow 
hots tiae; OK TV Tiae 
Audio poor to nonexistent 
Heading: 040* 

Wind; 239®: 4.6 a/s (9 kn) 
A/C speed: 108 a/s (210 kn) 
Ground Speed: 107 a/s 
Heap; 23® C 

Side-looking TV count: 1436 




18:44:45 


18:45:34 

18:46:20 

18:46:32 

18:46:58 


18:46:39 

18:46:52-54 


18:47:06 


18:47:06 

18:47:13 


18:47:13 

18:47:20 

18:48:05 


18:47:20 

18:47:24 

18:48:08 


Start record 


Pass No. 1 2-3S 


IP I.-Band time: 6 s fast 

Data on SOSS time: 1 s slow 

Beach 

Breaking waves 
Foam line? 

(Not visible on TV or 35 nn) 

Channel marker 

Front — turbidity boundary 
More turbid to North 
Trend 30“ 

( ODC-1 and Osprey with 
all 10 Cards) 

Turbidity change 
More turbid to the South 

Turbidity change 

Slightly more turbid to the North 
Trend 90“ 

Chesapeake channel front-turbidity 
boundary, more turbid to North 
Trend 80“ 


kOL time: CMC TV time 
Audio poor to terrible 
Heading: ;'.30“ 

Wind: 240“; 2.1 m/s (4 kn) 
Ground speed: 102 m/s 
Temp: 23“ C 


204 




10/09/80 (Continued) 

TIME (TV) TIME (35 nun) 


18:49:14 


18:49:36 


18:48:20 

18:49:21 

18:49:43 


F 

i'V 




DESCRIPTION 


COP««QiTS 


Pass ito. 12-3S (Concluded) 

Channel buoy 
Bridge TUnnel 
Boat waka 
Data off 







18:54:00 


18:54:40 

18:56:13 

18:56:20 

18:56:46 

18:57:40 

18:57:42 


18:56:27 


18:57:46 

18:57:48 

18:57:52 


18:58:23 




start Record 
IP 

Data On 
Ship 

Striaticxi (not visible) 
South Channel 
Menhaden boats 
Boats 

Turbid patches 
Buoy 

Front w/foam line 
Horns pointing to the South 
More turbid to the North 
Trend 90® 

Data o£f 


Pass No. 1 3-3N 

L-Band tiee: 7 s fast 

SUSS tiae: 1 s slow 

AOL ti«e: OK TV ti»e 

A/C speed: 108 m/a (210 kn) 

Ground speed: 111 m/s 

Traip: 23® C 

Side-looking TV count: 85 




10/09/80 (Continued) 


TIME (TV) 


19:14:00 

19:14:51 

19:15:4’ 

19:15:53 


19:16:12 


19:16:28 


18:16:36 


19:17:07 


TIME (35 mm) 


19:16:01 


19:16:29 

19:16:34 


18:16:43 


18:16:49 


DESCRIPTItW 


Start record 
IP 

Data on 

Buoy (not visible) 

Beach 

Foam line (not visible) 

Channel buoy 

Front with fo^ 

Stronq turbidity boundary 
Iforns pointing to the South 
More turbid to the North 
Trend 80" 

( ODU-1 or Osprey? ) 

Wea)c turbidity boundary 
More turbid to North 
Trend 60® (not vis. on TV) 

Front w/wea)c foam 
More turbid to West 
Trend 35® (Boat trail?) 

Turb':Jlty change (not visible) 


COMMENTS 

Pass No. 1 2-4S 
L— Band time: 7 s fast 
SUSS time: 1 s slow 
ACfL time: OK TV time 
Heading: 233® 

Wind: 247®? 3.1 m/s (6 Icn) 
A/C speed: 108 m/s (210 kn) 
Ground speed: 104 m/s 
Temp: 24® C 

Side-looking TV count: 574 
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1 0/09/80 ( Conti nued ) 


TIME (TV) 

19:17:17 

19:17:31 

19:18:30 

19:18:43 

19:19:13 


TIME (35 nun) UESCRIPTIOI 

Pass No. 

Turbidity change (not visible) 

Turbidity chan^ (not visible) 

19:18:34 Weak foaai line striation 

19:18:39 Bridge *ninnel 

Foam line? (not visible) 

19:19:07 Foan line and buoy 

Data off 


COMMENTS 


2-4S (Concluded) 


10/09/80 (Continued) 


TIME (TV) 

19;20;30 

19:20:56 

19:22:42 

19:22:56 

19:23:06 

19:24:00 

19:24:06 

19:24:07 


19:24:35 

19:24:49 

19:25:33 


TIME (35 mn) 


19:24:08 

19:24:14 

19:24:45 


DESCRIPTION 

Start record 
IP 

Data on 

Chesapeake channel 
Front (not visible) 

Slick? 

Turbidity change 
(not visible) 

Front? (not visible) 

Boat? Buoy? 

Wake frcH boat 

Front w/patchy foam 
Irregular turbidity boundary 
Mol ' turbid to the North 

Striations 

Data off 

Beach 

Lighthouse 


COMMENTS 

Pass No. 13-4N 

L»Band time: 8 s fast 

SUSS time: OK IV time 

AOL time: OK TV time 

IP at Bridge Hinnel/land 
Video poor 

Heading: 043" 

Hind: 247"? 4.6 a/s f9 kn) 
Ground speed: 109 a/s 
Side-looking TV count: 667 


10/09/80 (Continued) 


TIME (TV) 

TIME (35 aen) 

DKCRIPTION 

COMMENTS 

19:24:00 


Start record 

Pass No. 1 2-5S 

19:30:09 


IP 

L-Band time: 8 s fast 

19:31 :02 


Data on 

SUSS tiee: 1 s slow 

19:31:18 

19:31:27 

Beach 

AOL tiee: OK TV time 

18:31 :29 


Front (not visible) 

Heading: 233* 

19:31:31 


Front (not visible) 

Hind: 265*; 2.6 m/s (5 kn) 


19:31 :48 

Channel buoy 

A/C speed: 108 m/s (210 kn) 


19:31:53 

Foam line? 

Ground speed: 104 m/a 

19:32:13 


Front (not visible) 

Side- looking TV count: 844 


19:32:18 

Mecik foaa line? 


19:32:36 


Striation 


19:32:49 


Chesapeake channel front(?) 
(not visible) 


19:33:00 


Chesapeake channel front 
(not visible) 


19:33:34 

19:33:42 

Bridge Tbnnel 



19:33:57 


Data off 
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10/09/80 

(Continued) 



TIME (TV) 


TIME (35 am) 

DESCRIPTION 

COMNBITS 

19:35:30 



Start record 

Pass No. 1 3-5>I 




IP (missed) 

L-Band tine: 8 s fast 

19:37:07 



Data on 

SUSS tiae: 1 s slow 

19:37:18 


19:37:26 

Ship 

M)L tiaei OK TV tiae 

19:37:08- 

18 


Sene-j of slick lines 
(not vis. on 35 ■■ or TV) 

Side-lcokinq W count: 844 

19:37: .'I 



Striation (not visible) 

Last pass with 35 aa coverage 

19:37:25 



Striation (not visible) 


19:38:27 



Front witii foam 
Turbidity boundary 
More turbid to the North 
Trend 90* 

(Saaple ships)' 




19:38:29 

Striations 




19:38:34 

Front w/well-developed foaa 
line- turbidity boundary 
Scallops, horns point to the 
More turbid to the North 

South 




Trend 9C* 


19:38:52 



Data off 


'9:39:38 



Beach 



19:39:53 


Lighthouse 


19:46:23 


No 35 mm coverage 


19:46:30 

19:47:14 

19:47:27 

19:47:41 

19:47:48 

19:47:55 

19:48:21 

19:48:24 

19:48:55 

19:49:08 

19:49:53 

19:50:12 

19:50:26 


IP 


Pass No. 1 2-6S 


Start record 
Oata on 
Beach 

Front (not visible) 

Front (not visible) 

Front (not visible) 

Foam line (not visible) 

Wea)c foam line (not visible) 

Weak front (not visible) 

South side of front 
(not visible) 

Bridge Tunnel 

Foam line (not visible) 

Data off 


L-Band time: 9 s fast 
SUSS tin»e: OK TV time 
AOL time: OC TV time 
Heading: 231* 

Wind: 257*; 3.1 m/s (6 kn) 
Ground speed: 105 m/s 
Side-looking TV count: 1089 


- 4.^. .M, ... 


10/09/80 (Continued) 


TIME (TV) 

19:51:30 

19:51:44 

19:53:25 

19:53:33 

19:54:21 

19:54:47 


TIME (35 wm) 

Ho 35 aw coverage 


19:55:00 

19:55:07 




DESCRIPTION 


COMMENTS 


Start record 
IP 

Data on 
Slic)c 

Color change (not vis. on TV) 

Turbidity line i#ith foaa 
(not .'is. on TV) 

Poan Line (not visible) 

Data off 


Pass No. 1 3-6N 
L-Band tioe; 9 s fast 
SUSS tine: OK TV tine 
AOL tioe: OK TV tine 
Heading: 043® 

Wind: 205®; 4.1 n/s (0 )tn) 

A/C sr>eed: 102.9 n/s (200 kn) 
Ground speed: 106 n/s 
Temp: 23® C 

Side-loolcing TV count: 1147 


10/09/80 {Continued) 


TIME (TV) 

20:03:00 

20:03:55 

20:04:55 

20:05:01 

20:05:31 

20:05:54 


TIME (35 am) 
ffc 35 a» covera«7e 


20:06: 33 
20:06:46 


20:07:22 

20:07:50 

20:08:00 


DESCPIPTIOM 


C0MME»TS 


Start record 
IP 

Data on 
Beach 

Turbidity line (not vis, on TV) 

Turbidity line w/foa» 
fnot vis. on TV) 

SlicV^ (weak) fnot vis. jn TV) 

Front, Chesapeake channel 
(not vis. on TJ) 

Bridge Tunnel 

Front w/foaa (not vis. on TV) 
Data ot'i 


Pass Ho. 1 2-7S 
SUSS tine: OK TV ti»e 
AOL tisie: OK TV tl»e 
Heading: 232* 

Hind: 200* ; 2.1 m/s (4 kn) 
Ground speed: 103 m/s 
Side-lookinq TV count; 1323 
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10/09/80 (Continued) 


TIME (TV) 

20:04:00 

20:03:55 

20:04:45 

20:05:01 

20:05:31 

20:05:54 

20:06:33 

20:06:46 

20:07:22 

20:07:50 


TIME (35 mm) 


DESCRIPTION 


No 35 mm coverage Start record 

IP 

Data on 
Beach 

Turbidity line (not vis. on TV) 

Turbidity line v/toam 
(not vis, on TV) 


Slides (weak) (not vis. on TV) 

Front, Chesapeake channel 
(not vis. on TV) 

Bridge “Dinnei 

Front w/foam (not vis. on TV) 


COMMENTS 

Pass No. 12-7S 
SUSS tine: OK TV time 
AOL time: OK TV time 
I;3ading: 232® 

Wind; 200®; 2.1 m/s (4 kn) 
Ground speed: 103 m/s 
Side-looking TV count: 1323 


20:08:00 


Data off 
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10/09/80 (Continued) 




TIME (TV) TIME (35 nun) 

20:10:00 No 35 mm coveraqe 


20: 11:40 
20:11 :49 
20 : 12:02 

20:12:15 

20:12:43 

20:12:59 

20:13:04 

20:13:09 

20 : 13:11 

20:13:23 

20:14:37 


description 


COMMENTS 


Start record 

IP-trafflc probletTiS 

Missed IP back on line 10:34 

Data on 

Ship 

Chesapeake channel line weak 
(not vis. on TV) 

North edge C.C. line weak 
(not vis. on TV) 

Foam strong (not vis. on TV) 

Fronts 

Boats 

Data off 
Lighthouse 


Pass No. 1 3-7N 
I/-Band time: 9 s fast 
SUSS time; OK TV time 
AOL time: OK TV time 
Heading: 044“ 

Wind: 200“; 4.6 n/s (9 kn) 

A/C speed: 102.9 m/s (200 )tn) 
Ground speed; 107 m/s 
Temp: 23“ C 

Side-looking TV count: 1394 
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10/09/80 (Continued) 

TIME (TV) TIME (35 nun) 

20:17:30 

20:18:39 

20:19:23 

20:19:53 

20:20:04 

20 : 20:22 

20:20:30 

20:20:48 

20:20:51 

20:21 ; 17 

20:21 :30 

20:21:33 

20 : 22:20 

20:22:50 

20:23:02 


20:23:10 




DESCRIPTION 

Start record 
IP 

Data on 
Beach 

Wealc front (not vis. on TV) 

Wealt front (not vis. on TV) 

Front (not vis. on TV) 

Front (not vis. on TV) 

Front (not vis. on TV) 

Front (not vis. on TV) 

Chescpeate channel slide 
(not vis. on TV) 

Weak slick (not vis. on TV) 

Bridge tunnel 

James River front edges 


COWIEWTS 

Pass No. 1 2-‘8S 
L-Band tine: 10 s fast 
SUSS time; OK TV tine 
AOL tine: OK TV tine 
Heading: 229“ 

Wind: 220“; 2.6 n/s (5 kn) 
Ground speed: 96 n/s 
Side-looking TV count: 1504 


Data of 


10/09/80 (Continued) 


TIME (TV) TIME (35 mm) 

20:24:45 No 35 nan coverage 

20:25:54 

20:25:44 

20:26:43 
20:26:57 
20:27:03 
20:27:42 
20:27:44 
20:27:56 
20? 28: 00 


DESCRIPTION 

Start icicord 

IP (missed-chanqed tapes) 

Data on 

N Chesapeake channel front weak 
(not vis. on TV) 

Slick w/foam (not vis. on TV) 

Slick (not vis. on TV) 

Slick wi th boat (not vis. on TV) 

Surf 

Beach 

Marsh Creek 
Data off 


CCT1ENTS 

Pass No. 1 3-8N 

L-Band tine: 10 s fast 

SOSS time: OK TV tine 

AOL tine: OK TV Tine 

A/C speed; 96.2 n/s (187 kn) 

Ground speed: 102 n/s 

Tenp: 23® C 

Side- looking TV count: 1551 


20:28:38 


Lighthouse 


10/09/80 (Continued) 

TIME (TV) TIME (35 tiun) 

20:32:00 Mo 35 mm coverage 

?0:32:24 


20:33:12 

20:33:35 

20:34:05 

20:35:12 


20:35:27 

20:36:08 


20:36:50 


DESCRIPTION 


COMMBTrS 


Start record 

IP (outside view of Ty— off 
to right of flight line) 

Da ta on 

Beach 

Boat out of picture 

Chesapealce channel front (wea)t) 
(not vis. on TV) 

Front (Not vis. on TV) 

Bridge Tunnel 

Data off 


Pass No. 1 2-9S 
L-Band time: 10 s fast 
SUSS tine: OK TV time 
AOL time: OK TV time 
Heading: 231® 

Wind: 230® ! 2.6 m/s (5 
Ground speed: 99 m/s 
Side-looitinq TV count: 


)ui) 


1660 


10/09/80 (Continued) 


TIME (TV) 
20:37:58 
20: 38:00 

20:39:29 

20:39:36 

20:39:54 

20:40:52 

20:40:57 

20:41:25 


TIME (35 mm) DESCRIPTION 

No 35 mm coverage Bridge 

Start record 
IP (missed) 

Data on 

Slick south Chesapeake channel 
(not vis. on TV) 

Foam line On North C.C. 

(not vis. on TV) 

Front (not vis. on TV) 

Boat/front (not vis. on TV ) 

Data off 


COMMENTS 

Pass Mo. 13-9N 
L-Band time; 11 s fast 
SUSS time; 1 s fast 
AOL time: OK TV time 
Audio poor <xj video 
Heading: 042* 

Wind: 200“j 3.6 m/s (7 kn) 
Ground Speed: 104 m/s 
Side-looking TV count; 1706 


20:42:31 


Lighthouse 
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10/09/80 (Continued) 

TIME (TV) TIME (35 mm) 

20:45:30 No 35 nun coveraije 

20:46:05 

20:46:53 

20:47:12 

20:47:43 

20:47:53 

20:48:37 

20:48:53 

20:49:07 

20:49:55 

20:50:33 


DESCRIPTION 

Start record 

IP (off to the right of screen) 

Da ta on 

Beach 

Wakes on front (not vis. on TV) 

Foam line (not vis. on TV) 

Front to foam (not vis. on TV) 

N Chesapeake channel front 
(not vis. on TV) 

S Chesapeake channel front 
(not vis. on TV) 

James River front 
(not vis. on TV) 

Data off 


COMMENTS 

Pass Ho. 12-1 OS 
L— Band time: 11 s fast 
SUSS tine: 1 s fast 
AOL time: OK TV time 
Audio poor on video 
Heading: 2r0“ 

Wind: 265“; 2.6 m/s (5 kn) 

Ground speed: 98 m/s 

Side-looking TV count: 84 

(Tape *4) 


10/09/80 (Conclufied) 



TIME (TV) TIME (35 mm) 

20:51:15 

20:51:27 


20:53:09 

20:53:22 


20:53:39 



20:54:03 

20:54:08 

20:54:24 

20:54:30 

20:54:53 


DESCRIPTION 


CCWtEMTS 


Start record 

IP (missed IP passed over bridge 
North of toll plaza) 

Data on 

Slick at N Chesapeake Channel front 
(not vis. on TV) 



Slick (just North of channel) 
(not vis. on TV) 

Front (not vis. on TV) 

Foam line (not vis. on TV ) 

Front (not vis. on TV) 

Front (North channel) 


Heading: 038* 

Wind: 247“} 1.5 n/s (3 kn) 
A/C speed: 97.7 m/s (190 kn) 
Ground speed: 102 m/s 
Temp: 23® C 
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APPENDIX D 


DATA ARCHIVE FILE 


Film dana Is archived in a user file at the Department of Oceanography at 
Old Dominion University. These data include: 

(1) Six rolls of 35“mm color film, each 100~feet long, covering the 
entire mission; 

(2) Nine rolls of 70-mm infrared film, each 20-feet long, covering the 
drift card portion of the study; and 

(3) Nineteen VHS cassettes of closed-circuit television coverage of 
the entire mission (nine cassettes looking downward. 10 cassettes 
looking upward, 10 cassettes looking to the right of the flight 
line). 


247 


PRECEDING PAGE BLANK NOT FILMED 


REFERENCES 


1. Bowman, M*J. ; and Tvaraon, Eatuarlne and Plume Fronta. In: 

Bowman and Eaaia (Eda«), Oreanlr Fronfca In Coaatel Procaaaaa. 
Sprlnger-Verlag (N. Y. ), 197(1. 

2. (larretta, W. D.: Dampening of Capillary Wavea ae the Alr-Saa Intarface 

by Ocean Surface -Active Materlala* J. Mar. Rea., Vo1 • 25, 1967, pp. 
279-291. 

3. Langmuir, T. : Surface Motion of Water Induced by Wind. Science, Vol. 

87, 1938, p. 2250. 

4. Sutcliffe, W. H. , Jr.; Baylor, E. R. ; and Menzel, D.W. : Sea Surface 

Chemistry and Langmuir Circulation. Deep-Sea Res., Vol. 10, 1963, pp. 
233-243. 

5. Ewing, G. : Slicks, Surface Films, and Internal Waves. J. Mar. Res., 

Vol. 9, 1950, pp. 161-187. 

6. Hardman, Y. : The Surface Tension of Wisconsin Lake Waters. Trans. 

Wls. Acad. Scl. Arts. Lett., Vol. 33, 1941, pp. 395-404. 

7. Schmidt, W. : Causes of "Oil Patches" on the Water Surface. Nature 

(London), Vol. 137, 1936, p. 777. 

8. Garvlne, R.W. ; and Monk, J. D. : Frontal Structure of a River Plume. J. 

Geoph’ b. Res., Vol. 79, 1974, pp. 2252-2259. 

9. Revelante, N. ; and Gilmartln, M. : The Effect of Po River Discharge on 

Phytoplankton Dynamics In the Northern Adriatic Sea. J. Mar. Biol., 
Vol. 34, 1976, pp. 259-271. 

10. Oertel, G.F. ; and Dunstan, W.M. : Suspended Sediment Distribution and 

Certain Aspects of R\ytoplankton Production off Georgia, USA. J. Mar. 
Geol., Vol. 40, 1981, pp. 171-197. 

11. Simpson, J. H. ; and Plngree, R. D. : Shallow Sea Fronts Produced by Tidal 

Stirring. Tn: Bowman and Esals (Eds.), Oceanic Fronts In Coastal 

Processes. Sprlnger-Verlag (N. Y. ), 1978. 

12. Mooers, C. N. K. ; Flagg, C. N. ; and Boicourt, W.C. ; Prograde and Retro- 
grade Fronts. In: Bowman and Esals (Eds.), Oceanic Fronts In Coastal 

Processes. Sprlnger-Verlag (N. Y. ), 1978. 

13. Plngree, R. D. ; Forster, G. R.; and Morrison, G. K.: Turbulent Convergent 

Tidal Fronts. J. Mar. Biol., Vol. 54, 1974, pp. 469-479. 

14. HUhnerfuss, H. ; Alpers, W. ; Jones, W.L. ; Lange, P. A.; and Richter, K. : 
The Damping of Ocean Surface Waves by a Monomolecular Film Measured by 
Wave Staffs and Microwave Radars. J. Geophys. Res., Vol. 86, 1981, 
pp. 429-438. 


249 


IS* Garrett, W. D.: Collection of Slick-forming material from the Sea 

Surface* Limnol* Oceanogr*, Vol* 10, 1965, pp* 602-605* 

16* Adam, N.K.: A Rapid Method for Determining the Lowering of Tension 

of Exposed Water Surfaces, with some Observations on the Surface 
Tension of the Sea and on Inland Waters* Ploc. Roy* Soc* London, 
Vol* 122(B), 1937, pp* 134-139* 


50 


i-L'IWT;,'. T: w. 


